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At a recent meeting of the Public Health Association 
of' New York, it was voted " that Ih*. A. Jacobi be 
requested to furnish for the use of the Association a 
Schedule of Directions concerning infantile diet in sum- 
mer, and to present the subject for discussion at a future 
meeting of the Association." 

The meeting was held at the rooms of the Medical 
Journal Association, May 8, 18Y3. 



PREFACE BY THE EDITOR. 



What should be the nature of a popular essay ? To 
judge by the raultitnde of little books that are lavished 
upon young mothers to help them in the eare of their 
childreD, one thing is supposed to be fundamental — 
tlieory, or an explanation of Bcientilic basis for the pre- 
cepts laid down, must be rigidly avoided. " However 
this may be," observes Fonssagrives, " the physiological 
theory is of no importance to the mother ; all that con- 
cerns her, is the fact." Now we assume, contrary to 
this dictum, that the theory of a fact does concern every 
intelligent person who is interested in its application. 
"We consider that a popular essay must differ from a 
scientific treatise — Ist, By the use of non-technical lan- 
guage, and consequently by the sacrifice of the concise 
Btyle that enables so much to be concentrated in so few 
words. 2d. By a careful explanation of things assumed 
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to be known bj persons coureraant with the science, and! 
to whom such explanation would therefore be imperti-l 
ncnt. 3d. Bj restriction witliiu the limits of what i 
already positively assured to science, and by the abseneej 
of the new researches or the original criticism which! 
alone constitute the raison d'etre of a book prolessing.J 
to be scientific. These conditions narrow the scope ofl 
a popular essay, but do not necessarily render its direo>fl 
tion different from any other that professes to convey J 
information. The information that can be given is in I 
proportion to the technical abbreviations which may be J 
employed, and inversely to what is already known ; and 4 
hence, as the popular reader is presumably ignorant of | 
the Bubjoet-matter, only a comparatively small amount ■■ 
of knowledge can be conveyed to him. But wliat la I 
told should be the same in kind as M'hat is told to thO' I 
scliolar. Few women seem to be aware of the insult | 
implied in the assertion "that the theory is of no im- 
portance to them," Of whomsoever this assertion may . 
be truthfully made, it must be said that he is destitute i 
of the highest characteristic of an intelligent being — the i 
desire, namely, " to understand himself and the things 
around him.'' It is true that, without techm'ca! ednca- 
tion, no mother can fully understand physiological laws, 
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nor be able to deduce from them all the practical rules 
tliat are necessary for guidance in health, and still less 
in disease. But, like the intelligent paseeiiger on a 
vessel, who learns how to read the chart and to foresee 
the directions and incident* of the voyage, even while 
submitting to the control of the captain, so the mother 
may learn the general plan of her child's life, its future 
course, and the accidents that beset it, and, in regard to 
the details to which her attention is called, learn much, 
if not all, of their ecientifie relations. For these mean 
simply the scact relations of things to each other, of i 
effects to causes, of appearances to underlying conditiona, i 
of actions to organs, of vital phenomena to the physio- 
logical laws of the body in which they occur. 

This little book is not a mother's manual, nor a 
treatise intended to exhaust the vast t^pic of the devel- 
opment of infant life. To understand only a small part 
of what is known about that, the mother must consnlt, 
not one little volume, but many big hooks. Of all the 
questions that might be asked in relation to the child, 
we only propose to answer one — namely, "What ahall 
it eat f " But this is fundament:^ to all others, as is to 
the farmer the nature of the soil whence his seed may 
obtain the materials for its growth. The roots of the 
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plant lie outside its body, but in the infant's body tht^ 
roots are iosido, lining in infinite number tlie walls t 
tlie stomacb and intestine, wlience tbey reach down into'l 
the fluids that fill theise canals, and draw up nourishrfl 
ment to be absorbed into the blood. So long as thsa 
food is atil! in the digestive tube, it is ae much ontside-l 
the body as are the salts in the earth penetrated by the.] 
rootlets of piantB. Yet as the composition of that soil j 
will determine the kind of plants that may spring from I 
it, here wheat, there barley or oats— here the pine, there 1 
the luxuriant olive — so upon the substances that are 
introduced into the alimentary canal, and on the chem- 
ical changes that take place there, largely depends the 
character of all the tissues of the body. In a plant, I 
where the life is pnrcly nutritive, that is, where there are J 
no functions involving muscles or nerves, it is mnc^J 
easier to study the relations between the food and th«:J 
tissues, than it is in an animal, in whom these relations^ 
'are bo incessantly modified by the influence of the neN | 
vons system. We analyze what is absorbed by the 1 
leaves and the roots, what ia exhaled from the leaves ] 
again, and finally the substance of which the plant is 
composed, and we can then judge pretty well of the 
natnro of the changes through which the food lias 
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passed during the bailding np of the body of the plant. 
But in an aninialj the action of the nerves and mus- 
cles determine other changes than those needed for the - 
transformation of food into tissnes, and on this account 
the problem is greatly complicated. Now, in comparison 
to the life of the adult, the life of a baby approaches to 
that of a plant. It baa, indeed, a nervous system, and 
one ex(iuisitely susceptible to influences brought to bear 
upon it from witbont, and especially to those that affect 
the two great surfaces of the body, the skiu and the 
mucous membrane of the digestive canal. But this ner- 
vous system does not, like that of the adult, originate 
actions ■whose intensity is constantly liable to disturb tbo 
processes of nutrition. Thus, in an adult, dyspepsia is 
most frequently induced by exhaustion of the nervous 
system consequent upon over-work, by fatigues, depress- 
ing emotions, anxieties, etc. These are all as foreign 
to the tranquil life of the child as to the slumbering 
consciousness of wood anemones. But in the child, the' 
same dyspeptic symptoms will be caused by ill-assorted 
food, acid fermentation in the stomach and bowels, and ' 
the nervous system, blameless as a cause of the disease, 
will suffer so violently from its effects, that life may be ' 
destroyed in convulsions. 
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On this acconnt, the food in children is, relatively to 
other things, of more importance than the food of adults : 
also their health is more readily affected, their diseases 
more readily controlled, by substances which determine 
in the digestive canal known chemical reactions; whereas 
in adults we are more often obliged to arrive at these 
same results indirectly, by means of agents that exercise 
their first influence on the nervous system, and whose 
chemical reactions are too little understood to be utilized. 

In the following pages we endeavor to set forth some 
of the more assured facts in the possession of science 
in regard to the chemical changes that take place in the 
infant economy during the processes of nutrition, and in 
regard to the means of averting morbid alterations in 
these changes. 
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Theek was a time wlieii no hietorica] essay, either 
sjBtematic or monograph! cal, could be written without 
reference to Adam and Evt:. With similar pertinacious 
appeal to first principles, have authors of treatises on the 
diet, physiology, or pathology of infants or children, con- 
sidered themselves bound to prove by multitudiuons facta, 
that breast-milk ia the indispensable food for newborn or 
for yonng infants. Now there are some truths which 
ought by this time to be taken as axioms, and whose 
fresh demon strati on seems to me superfluous, 1 shall 
take it as granted tliat mother's milk is the most ap- 
propriate food for an infant in all its stages of gradual 
development; that weaning ought not to take place 
before the infant and its digestive organs are sufficiently 
prepared for more complicated untrition ; that the grad- 
ual changes in the constitution of mother's milk are 
naturally adapted to the successive requirements of the 
growing infant ; that, as a mle, the first indication of 
the necessity of adding artificial food to breast-milk, or 
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replacing the latter by the former altogether, is ofli 
by the appearance of the first teeth ; that, when breast^ 
milk is ills II fiic lent, food ehould be added or subetitutec 
which, as nearly as possible, resembles breast-milk. 

Were Natnre always adequate to the transaction on 
her own business and the fulfilment of her own wishes^il 
she might be left to herself without interference, and wel 
doctors especially would find our occupation gone. Asl 
scientists we should continue to study her processes andJ 
try to comprehend her laws ; but then we should feel a 
little necessity for modifying the one or the other, as 
for changing the orbit of the planets, or the path of the 
earth around the sun. We agree, at all eventSj to ( 
eider perfect such parts of the universe as lie entireljft 
beyond our control ; and even when this agreement i 
purely conventional, it at least secures resignation to-l 
the inevitable. 

In regard to the details of human life, however, wej 
are at once raoi-e skeptical and more Iiopefnl : the imper- J 
feetions and failures in the unassisted working of natu-] 
ral laws are forced more eonspiciionaly upon our atten-j 
tion, and we are more willing to admit their existence,^] 
because we feel more able to control their consequences.!! 
An excess of optimism is here extremely prejudicial, for 1 
it tends to arrest criticism and to paralyze efibrts which 1 
are really needed to avert disaster. Eloquence is well ] 
expended upon the beauty and advantages of maternal J 
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nureiog, when tliie may be carried on in Buitable condi- 
tions; but it is very certain that these conditions are 
often extremely unsuitable, and tliat the mother's milk 
may be as unreliable in quantity, or as wideSy removed 
in quality fi-om the phyaiologieal type of nourishment 
required by the infant, as could be the most badly pre- 
pared artificial food. Sometimes the chemical eompo- 
Eition of human milk is altered, and the proportion 
between its different constituents, salts, butter, cheese, 
BUgar, water, changes to that characteristic of the milk 
of other animals. In this case, the nursling at the breast 
is exposed to precisely the same inconveniences as a 
bottle-fed child, brought up on alien food. In other a 
the alterations in the milk, through inappreciable to onr 
chemical analysis, is even more injurious than 1 
which are. It is caused by the existence in the mother 
of certain constitutional diseases, which affect the milk, 
as every other secretion of the body, and may render it 
a slow poison for the child. Or, without positive dia 
ease, the constitution of tlie mother may be weakly, and 
deteriorate still further under the nursing. The mater- 
nal milk then tends to confirm or increase the vices of 
nutrition already conveyed to the child by way of ! 
inheritance. It is often nrged as an argument for the 
expediency of maternal nursing whenever the mother 
baa a drop of milk in lier breasts, that the mother's 
milk must be the more easily assimilable than any othef^ 
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by the ebild, becaoso it is elaborated from the Bame< 
blood as has fumiehed the materiak for building up the 
child's body. This very resemblance is a disadvantage 
in the caeeB supposed, where it is desirable to counteract 
the original tendencies of the constitution, aud to build 
up tissues in the child as different as possible from those 
of the mother. It is, however, often true that a child 
will assimilate its mother's milk better than that of any 
other woman, and will therefore thrive better upon it, 
although it be in itself less nutritious. It is well known 
to physicians, but much less well known than it should 

to the puhhc, that the nutritious value of food 
depends partly on its composition, partly on the facility 
with which it may be absorbed and assimilated ; and 
circumstances that favor this assimilation may some- 
times increase the nutritive value of the less well-com- 

d food over that of the better. But cases are, on 
the whole, exceptional, where the milk of a weakly 
mother is really more advantageous for tlie child than 
that of a healthy wet-nurse or than suitably prepared 
artificial food. Many a mother raises at her own breast 
sickly, bloated, rachitical children, until finally one is 
born that she is qnite unable to nurse : then for the first 
time appears in the family a noisy, ruddy, muscular baby. 
There are two other conditions, besides those enu- 
merated above, w!iieh eontraindieate maternal nursing; 
namely, the occurrence in the mother of either menstrn- 
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atioa or pregnancy. These are not bo rare aa might be 
supposed from some Btatemeots, or from the habit which 
prevails among many mothers, especially of the poorer 
class, of prolonging lactation in order to avoid the recur- 
rence of pregnancy. An English writer haa even advised 
working mothers to uurae their children during four 
years, so that, on the one hand, the childi-en may be fed 
nutritiously and economically, and on theother hand, the 
mothers may be saved from the strain of excessive child- 
bearing, and society from the evils of over-population. 
This philanthropist does not reckon upon the exhaustion 
occasioned by excessive lactation, and which, as will be 
presently shown, profoundly deteriorates the nutritive 
character of the milk. But, apart fi-om this consideration, i 
the value of the suggestion is greatly lessened by the 
fact that many women retain their aptitude for concep- 
tion throughout the nnrsing period, and the great major- 
ity regain it at a definite time from the birth of the ' 
child,, whether the nursing be persisted in or not. ' 
This time generally corresponds to that which may bo 
regarded as the proper duration for nursing — namely, 
from nine to twelve months; but the epoch may oceurat 
four, five, or six months, or may be deferred to eighteen, 
or later. On the other hand, it often happens that 
women who do not nurse, do not recover their aptitude 
for conception until six or eight mouths after the birth 
o£ a child, and are therefore, in this respect, in the same 
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condition as nnrBing mothers. From these facts U 
TTOuId appear that the activity of the EQararaary glaui 
does not absohitelj determine a period of inactivity 
the ovaries and uterus, bnt rather correeponda to such a 
period, that is self-determined, and variable in each indi- 
vidual case ; — that in many cases, it is true, this inapti- 
tude Bcems to be increased by the activity of the other 
organs of the reproductive system, the mammary glands; 
but even this influence, which sometimes does not exist 
at all, is always restrained within fixed limits. Beyond 
these limits, the voluntary stimulation of the glands by 
keeping the child at the breast may indeed secure the 
secretion of some kind of milk ; but the ovaries and 
uterus regain their independence, menstruation may 
return, or a pregnancy occur. Indeed, it is not abso- 
lutely rare to find women menstruating, nni-sing, and 
pregnant, all at the same time. We have here no statis- 
tics to qnote, but we believe that, except in countries 
where the institution of polygamy favors the complete 
isolation of the woman during the period of lactation, 
the continuance of this function beyond twelve months 
has, in the majority of cases, no effect upon preventing 
the occurrence of a new pregnancy. 

It is worth while to go back, and analyze some of"' 
the conditions which have been enumerated as rendering 
maternal nursing undesirable or impossible. 

Women of the most various constitutions may be 
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noabla to nnrse from abeoliite deficiency of milk ; and it 
is well known tliat a rohuBt woman may fail completely, 
while her fragile neighbor brings np at her breast a 
thriving cliild. Ileallh is a relative term, and the gen- 
eral health of the body is quite compatible with defee- 
tive development of one or more of its parts. Thns, 
even well-formed breasts may contain diminutive milk 
glands, whose imperfection is concealed by tlie abun- 
dant adipose tissue lying under the ekin. Again, the 
glands may be sufficiently large, yet their activity be 
continually interfered with by the irritable condition of 
the nervous system. The secretion of milk depends 
on the equable flow of blood through the blood-vessels 
of the glands, and this is maintained when the blood- 
vessels stay open to just the ]'ight degree. The blood- 
vessels are encircled by rings of muscular fibre, and 
when these are made to contract by irritation of the 
nerves going to them, the blood-vessels are spasmod- 
ically closed, the circulation of the gland is disturbed, 
and the secretion of milk arrested. On this account, 
depressing emotions, and irritative excitement, especially 
anxiety about nursing, will stop the flow of milk, and, 
if long continued, may cause it to entirely " dry up." 
The stimulating effect on the secretion of milk exer- 
cised by the agreeable emotions, is well known to every 
mother. When the whole nervous system is equably 
stimulated, there is no such undue concentration of 
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stimulus upon the nerves of the glands as may cam 
irritation with spasraodic cloaure of the blood-v 
Again, the eecretioii of milk, which takee place t 
when the child is put to the breast, demands, like i 
Becretiona, a certain influx of nerve force, or innervation, 
to the gland. Whenever the nervous system is weak, 
the intermittent action of nerves is attended bj pain; 
and hence the act of nursing may occasion severe uea-« 
ralgic pains through the breast and back, quite inde-l 
pendent of cracks in the nipples, to which they i 
generally attributed. 

A third evil influence of an excitable nervons tem-ji] 
peraraent may be manifested in the qnality of the milk 
which, under violent emotions, may be bo altered ae b 
become a positive poison to the child. Generally, the^ 
effects of such alteration are confined to digestive dta-l 
tnrbance, to vomiting, colic, purging. But in some rare J 
cases, whose record is famous, a child put to the breastl 
of a woman still agitated by violent excitement, has.a 
been seized with convulsions, or has even died suddenly, 
without the warning of any symptoraB whatever. In 
these cases a virulent ferment seems to have been gene- 
rated in tlip milk, analagous in tlie intensity of its action. J 
to that formed in the saliva of hydrophobic dogs, and 1 
whose malignity varies according to its abundance and 1 
to the mass of milk that had been decomposed under | 
its influence. 
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For all these reasons, a woman with a markedly 
nervous temperament is g;enerallj tmsnitable for the 
office of nursing; since her milk is liable to become 
deficient in qnantity or perverted in quality. 

Again, though the mother have plenty, the child 
may be deprived of milk from inability to ntirse ; in 
other words, on account of conditions which interfere 
with the mechanism of suction. Their precise influence 
is to be appreciated by reference to its details. When 
the child seizes the nipple, the lips, fitting accurately 
around it, close the cavity of the mouth in front, while, 
behind, this cavity is closed by the soft palate, which 
falls like a curtain upon the root of the tongue. The 
tongue arches so as to touch the roof of the month, and 
the cavity is thus completely filled np, as the cylinder 
of a pump is filled by the piston. When the child 
begins to snck, the tongue is drawn back, just as the 
piston would be, and for the same purpose, to create a 
vacuum in the space left between its tip and the lips. 
Into this vacuum the milk is forced from the nipple by 
the pressure of the atmosphere on the breast. As soon 
as the space is filled, the milk is thrown to the back of 
the mouth by the tongue, which abandons for this pur- 
pose its office as piston, the soft palate is lifted up to 
a level with the roof of the mouth, thus closing the 
communication with the nose, and the milk falls into 
the throat, there exciting automatic contractions of the 
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musclGS of tlic pharjnx, that occasion a distinct BOtn 
of deglutition. This movement of deglutition alternate 
therefore with that of Buction. 

Now, if the child have a harelip, the nipple c 
be accurately embraced, the cavity of the mouth is left 
open in front, and the vaeunm cannot be formed. In 
cleft palate, a fissnre runs along the roof of the raouth,-^ 
opening a communication with the nose, and the vacuun^B 
18 again spoiled, because tlie cavity is left open above; 
When the tongue is tied, i, e. bound down to the 
of the raouth, behind the gums, it cannot retract f 
ciently to fulfil the office of piston. In all these ci 
therefore, the vacuum is imperfect, and therefore tlM 
milk is imperfectly pressed out of the milk ducts intti 
the baby's moutli. The difficulty is purely mechanical. 
But again, in certain cases of profound debility, such as 
occur iu children that have been born prematurely, the 
child may be incapable of the muscular efiort neceesarj 
to close tlie lips and move the tongue, and nursing j 
therefore again rendered impossible. 

The so-eallcd " vital " changes in the chemical cooi 
position of tho milk, dependent ou distinct disease, arftfl 
especially to bo dreaded when the mother is atfected witkl 
consumption, syphilis, epilepsy, or chronic eruptioneLj 
"When the mother has a flabby, lymphatic eonstitutioiiyB 
without actual disease, or wlicu there is anemia, i. e. iai<| 
poverishment of tho blood, induced by over-work, ineuffi 
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cient food, or prolonged lactation, the solid constituents of 
the milk are generally diminifilied. The milk of an anemic 
woman who had been hied several times during preg- 
nancy, showed a marked diminution of caseine and sugar, 
with an increase of butter. This latter fact is quite re- 
markable, and of importance, because the nutritive value 
of milk is generally estimated by the proportion of fat 
alone. As will be presently shown, the fat in milk is 
formed in the cells lining the ducts of the glands, from 
the caseine and sugar. In many cases of perverted 
nutrition, an excess of albnminouB and saccliariue mate- 
rial is conveited into fat, and it is possible that the excess 
of fat found in this analysis was due to such morbid 
metamorphosis. In another anemic woman, who had 
suffered from uterine hemorrhages, the caseine, butter, 
and sugar were all diminished, together with some of the 
salts (phospiiates). In otiier words, the milk was more 
watery — just as the blood is after hemorrhage. Both 
the children were rickety. In a third ease, where the 
child was extremely rickety, and died on the fifty-third 
day, the sugar was in normal proportion, but the caeeine 
and butter were diminished, and there were only traces of 
earthy salts. 

Analyses of milk arc so rarely made in comparison tc 
the frequency with which its altered composition is evi 
dcntly the cause of ill health In the nursling, that wo dc 
not yet know prccisi^ly when and how it is modified 
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Still Bomo facts have been acquired, and maj be stated 
follows : — The water is in excess, i. e. the solid conBtil 
enta are diminished en masse, when the proportion of 
■water in the blood is increased — thns after hemorrhages, 
artificial bleeding, in some kidney diseaeea, and in some 
forms of anemia. The milk is less nutritiojs because 
watered. The water is diminished, in forms of anemia 
where the mass of blood ia diminished; in very hot 
weather, causing excessive perspiration; in fevers; and 
during menstruation, if that occur in the period of Jacti 
tion. In the last case, the diminution depends on tVi 
derivation to the uterus of blood from the blood- 
of the mammary glands, thus diminishing the supply froi 
which the water of the milk is to be transuded. 

The quantity of caseine is, other things being oqnal, 
in inverse proportion to that of the water, and is tliere- 
fore increased in all the above cases. During menstrua- 
tion, the cells of tlie ducts which secrete the albumi 
sugar, and salts from the blood, continue their functio] 
even when less water transudes from the blood-vesseli 
and hence the solid ingredients of tlie niilk increase out' 
proportion to the aqueous. The milk is said to be moi 
concentrated, resembles cow's milk, and is digested will 
difficulty by the child for the same I'eason as the lattei 
The quantity of easeine may be readily estimated 
curdling skimmed milk with acid, washing the eni 
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repeatedly to free them from Bogar and salts, drying, and 
weighing the residue. 

Deficiency of butter frequently occurs in poor, watery 
milk, found in the breasts of anemic women, ill fed, or 
debilitated from other causes. Tet, as we have seen, in 
some such cases, there is an excess of butter in propor- 
tion to the other solid ingredients ; but it is highly prob- 
able that tJien the butter is not of normal quality, but 
results from the fatty degeneration of the albuminous 
ingredients of the milk. Albumen is very liable to be- 
come converted into fat as a result of perverted nutii- 
tion, and in this way the muscles of the limbs or the 
muscular fibre of the heart becomes fatty, or " suffers fatty 
degeneration." The same change may take place in the 
Albumen of the milk. 

The butter of milk is not dissolved in the water of 
milk, as are the caeeine, sugar, and salts, but floats in 
the form of microscopic round globules, called fat glo- 
bules. These are very characteristic of milk, and upon 
their variations in number or appearance are based the 
moet^ usual methods for estimating the richness of the 
milk. It is they which give the peculiar opaque white- 
ness to the fluid, and this is more marked in proportion 
to their abundance. On this account, cow's milk, which 
18 very rich in butter, is extremely white and thick, 
while human milk, which contains less butter and 
more sugar, is bluish and semi-transparent. The milk 
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secreted imniediatelj after childbirth has much fewj 
fat globules than that which comeB later. On the oti 
hand, it contaiuB some large cells, filled with granal 
tionB, and called colostram corpuscles. These ehonl 
disappear from the milk within eight days after chilfl 
birth: if they persist longer, the milk is rendered nn 
healthy. When the milk has become unhealthy fron 
exhausting disease in the mother, these colostrum coh 
piiscles sometimes reappear. 

The tine granules contained in the colostrum cells 
are fat graniilations, while in the butter globules the 
fat is collected into one large drop of oil, which com- 
pletely fills the cell. The colostrum is an early stage ilkl 
the development of fat globules. The lactometer oU 
Uonn6 is an instrument with which the number of fet^ 
globules may be estimated from the color they give to 
thin layers of milk. It is very important to remember 
that milk may respond to this test, and yet be insufli- 
ciently nutritious from lack of other materials. The 
deficiency of butter does, however, seriously impair the 
nutritive value of the milk, for fats play a most impor- 
tflut part in the nutrition. When burned or oxidized 
in tho blood, they evolve a very considerable amount o 
lieat, nearly five times as much as meat, three tiin 
much as broad, and twice as much as sugar or farinaceotu 
food. This heat is as necessary for the growth of the* 
tissaes in the baby's body as for the growth of seeds inM 
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the ground. Again, when fat is mixed with albuminous 
Bnbetances in the stomach, as with the caeeine of the 
inilt, the digestion of the latter is facilitated. (Bous- 
Bingault.) 

When, therefore, there is not enough batter in the 
milk, the caseine present la digested with more difS- 
caltj, and the result is the same as if the caseine were 
in excess. The baby, therefore, will Tomit solid curds, 
as if it were fed upon cow's milk. The same influence 
of fat upon the metamorphosis of albuminous snbstanccs 
IB exercised in the blood: the plastic (bnildin^) mate- 
rials, received from the food, cannot be converted into 
the tissues of the body without the preseuce of fat. Fat 
Bsems to be essential to the formation of new cells, whose 
nucleoli always contain fat, and there is more in young 
and rapidly growing tissues than in those whose growth 
has been slackened by maturity. 

It remains, therefore, in a soluble form, intimately 
associated with the elements of the tissues ; and as these 
begin to decay, the fat accelerates the chemical changes 
which efEect their decomposition, and hence the elimi- 
nation of used-up material from the body. The ner- 
vous system is the part of the body where nutritive 
changes are the most rapid and complete, and it is here 
that fat principally abounds and is most tenaciously 
retained. From all this is evident the immense import- 
ance of fat in the nutrition of the rapidly growing infant 



body, and thus may be easily explained the emaciation 
that takes piaeo in babies nourished by milk in which the 
fat globules are deficient. The function of sugar ia pai 
ly the same as that of fat, that is, it contributes largel^ 
to the production of heat. Its heat-makiug power i 
only about one-half that of fat, but, during its pass 
through the body, sugar becomes partly converted intra 
fat, and tiien it serves precisely the same purposes as tbefl 
latter substance. Sugar is liable to ferment in the dlgea^J 
tive canal, especially in the month, if long retained there, 
and then acids are formed which irritate the mucons 
membrane. Many cases of sore moutli in bottle-ted 
babies is due to the excess of sugar added to their foodJ^ 
In human milk, the sugar is rarely in excess, althoaglg 
this has been observed in the watery milk of anemie 
women. (Kouth.) It is much more often deficient. 
The effects of such deficiency will be partly tlie same a 
we have noticed when butter was deficient — for the reasonu 
that sugar partly supplies the place of butter, and partly^ 
is converted into it. But other substances that result* 
from the decomposition of sugar, are of importance in 
many ways. Lactic acid is formed in the stomach, helps 
to give acidity to the gastric juice, and thus assists in the 
digestion of caseine. It will be shown further on that 
the presence in the stomach of substances soluble ia i 
water, as sugar, accelerates the digestion of insoluble 8nb-~i 
Btances, as caseine. (Schifl'.) 
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When food is digested rapidly in the stomach, it is 
thrown more rapidlj into the intestine, and the peristal- 
tic movenieiita of the intestine are accelerated. Bnt 
when food arrives too slowly in the intestine, it is stim- 
ulated too elowly to contract, and, to nse the popular 
phrase, " the bowels become slnggish." It is probably 
in this way that milk in which sngar is deficient, fre- 
quently becomes a cause of constipation in the child ; 
and that, on the other hand, infantile constipation may 
often be relieved by the addition of sngar to the food,* 
The diminution of sugar frequently coincides with a sur- 
plus of caseine. 

The last constituents of the milk are the inorganic 
Baits, chloride of sodium and of potassium, phosphate of 
potassa, iron and lime. In human milk all these to- 
gether only amount to two and a half part* in a thou- 
Band, and at first sight it may be difficult to understand 
how mineral substances, and in such minute quantity, 
can be of any importance to the nutrition of the animal 
body. Yet each member of this group has a distinct 
function to perform, and if it be deficient the child will 
cease to thrive. 

The chloride of sodium, or common salt, begins to 
play its part as soon as it reaches the stomach ; for it is 

* One or two scruples, about two-thirds of a teitspoonf ul, of loaf 
■ugSir, Kre dissolved in two teoEpoonf uls of tepid water, and given jast 
before nnrBing. 
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decompoBed by the glands of tlie etomacli into soda and 
hydroeMoric acid, the latter being tbe most iinportaat 
ingredient in tlie gastric juice. (Beneke.) The Bait, 
therefore, both stimulates the glands to activity and fur- 
nishes the material upon which they may act. In thia 
way it is a very powerful agent to increase the appetite. 
"WTien the hydrochloric acid has fultilled its duties in the 
stomach and passes into the intestine, it combines with 
a part of tbe soda of the bile to form chloride o£ sodium 
again, and this very reaction stiniiilates the secretion oE 
bile. The presence of chloride of sodium in the fluids 
of the intestine regulates the diffusion of substances 
through the blood-vessels of the intestinal villi into tlie 
blood ; and when the salt has passed into the blood, it 
again regulates the diffusion of material from the blood 
to the tissues, and from the serum of the blood to tlie 
blood corpuBcles. The albuminous substances that must 
be absorbed from the intestine and finally fixed in the 
tissues, find great difGculty in passing through the walls 
of blood-vessels and of cells composed of material anal- 
ogous to their own. These substances are called "col- 
loid," or "jetly-like," on account of this difliculty of 
transfusion. On the other hand, substances that crystal- 
lize, mineral salts, and especially chloride of sodium, dif- 
fuse with great facility, and when they combine with 
albumen, they carry the latter along with them, first into 
the cells to build them up — then out of the cells, when 
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the cell substance lias become effete and must be re 
placed by new, Tbia faot explains why all the eolids and 
fluids of the body contain salt; for without it, no albi 
niinous food eouM be taken up into t!ie blood, nor 
from the blood to the tissues requiring it; nor, finally, 
could any dead tissue be eliminated from the tissues and 
excreted i'rom the body. An increase of salt in the food 
increaeee the streaming of nutritive fluids in and out 
of tiie cells, and the rapidity of metamorphosis of albu- 
minous siibatancos, so that the nutrition is everywhere 
quickened. But if this increase be excessive, the destruc- 
tion o£ tissues will be also eseessive, too much albumen 
will be thrown out of the tissues, and dian-hcea will be 
set up in the effort to eh'minate the eifeta matter,jnet as 
in starvation. In the " Journal for Diseases of Children " 
(1873) ia related a case where the mother's milk con- 
tained 8 per cent, of salt, instead of .09 in a hundred 
parts (the normal amount), and the baby nearly died 
of inanition and its attendant diarrhoea. He was only- 
saved by the substitution of a wet-nurse. 

This influence upon dift'uaion is exercised by all the 
other mineral salts ; but each of these has other uses aa 
■ weU. After chloride of sodium, the alkaline and earthy- 
phosphates are the most important. The first consist 
of a combination of phosphoric acid with soda and 
potassa; in the latter, the same acid is combined with 
eaia and lime. The phosphate of sod^ 
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Btsnt ingredient of the senim, or liquid maes of the 
blood ; the phosphate of potassa is as constantly found 
in the red blood corpuscles, the littlo bodies that float 
in the Gerum and give it its characteristic color and 
■Titality, The phosphate of potassa is also indispensa- 
ble to the tissne of the miiBcles. When it ia deficient, 
therefore, new red coi-pnscles cannot be built np, and 
the muecular tieaiie is imperfectly renewed, the blood is 
impovei-ished, and the muscles weak. They become soft 
and flabby, and the ■weakncps of the muscles of the 
intestines is, in the child as in the adult, a frequent 
cause of constipation. The phosphate of soda in the 
Benim of the blood affects muscular activity as decidedly, 
■but in another way. When muscles are contracting, 
various substances contained in their juices are oxidized, 
or buraed, and heat is evolved, as in every process of 
oxidation. This heat is converted into the tbrce that 
moves the muscles, and without it the muscles could 
not contract at alL But by oxidation acids are formed 
in the substance of the muscles, that gradually accumu- 
late and take the place of the more combustible sub- 
fitances, just as cinders accumulate in a grate as the coal 
is consumed. There is the same result in both cases — 
further oxidation becomes impossible — the production 
of hent is arrested, and tlie activity of the muscle stops 
as inevitably as docs the work of a piston from wliich 
le supply of steam has been cut off. Moreover, the 
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acids partially coagulate an albuminous eubstauee iu the 
iDUEcIes, Eo tliat these become stifl' and paiiilul. Hence 
tho feeling of fatigue that follows mnsuular exertion, 
and which can only he relieved bj washing away the 
acids and coagulated albumen with a stream of fresh 
bkiod. It is the phosphate of soda contained in the 
blood that neutralizes the acid and diesolves the coag- 
ulnm, and thus restores the muscles to their freshness 
and vigor, and enables more heat to be generated. De- 
fldency of phosphate of soda, therefore, interferes with 
the action of the muscles, and thereby checks tlieir 
development. 

Again, the presence of this phosphate of soda in the 
eerum is of importance to the processes of respiration, 
for it facilitates the absorption of carbonic acid from the 
tissues, an.d also the yielding up of this acid again from 
the blood which traverses the lungs. Finally, or rather . 
at first, before entering the blood or reaching tho mus- ' 
cles, the phosphate begins its rSl-e by favoring certain 
important details of digestion. 

"When the food passes out of the stomach into the ' 
intestine, it there meets with various fluids, by which, 
in diiferent ways, it is modified. One of these fluids is 
secreted by a great gland called the pancreas, which lies 
behind the stomach, and, in edible animals, is known in . 
the market as " the sweetbread." The pancreatic juice, \ 
as it is called, decomposes the tats of the food, and 
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gylccrine, wbicli is always contained in these fats, is 
Bet free. This glycerine shonld combine with the 
phosphoric acid derived from the phosphates that have 
also been present in the food, and form a peculiar 
product called glyccro-phosphoric acid. This is ab- 
■Jorlied, and aids the formation of cells in two ditferent 
In the first place it enters into the composition 
fif a third enhstanco called leeithiiie, which is essential 
to cell-formation in any tiseuc. In the second place, it 
passes into the cells of the cartilages, there meets with 
carhonate of lime, and with it forms phosphate of Hme, 
by the aid of which the cartilage is gradually converted 
into hone. 

Now all the steps of this process — decomposition of 
Stts by the pancreatic Juice, formation of glycero-phos- 
phoric acid, of lecithine, and of phosphate of lime — may 
be arrested if the contents of the intestine are acid 
Jnsteaa of alkaline, for the pancreatic jnice only acts in 
.presence of alkaline duids. The phosphate of soda ie 
one of the principal agents to maintain the alkalinity of 
the intestinal contents, and to neutralize the various 
■^Bcids which are liable to form during the process of 
.digestion, and which become excessive as one of the tiret 
results of disturbance in digestion. Insufficiency of this 
salt, therefore, will first favor "acidity of the bowels," 
and nltimately interfere with the formation of tissues, 
^Mod especially with the growth of bone. The earthy 



plioaphateB, especially the plioephate of lime, have a Btill ' 
iJoser relation to the growth of bone. The phosphate 
of lime is one of the most abundant salts of human 
milk, which contains in 100 parts about 0.25, or tt 
quarter of 1 percent. "No eel I -formation takes place i 
TvitLout phosphate of lime," saja Benebe. And phoa-J 
phate of lime is especially needed to build np the bonea^l 
and to give them the solidity by which they are dia-.J 
tingiilshed from all tlie other parts of the body. Wow 
Lave just shown that the bony phosphates are partlyj 
formed in the cartilages at the expense of other combiJ 
nations of lime on the one side, and of phosphoric acij 
on the other. But they are partly also derived directly* 
from phosphate of lime that is taken in the food andl 
brought to the growing bones by the blood, to combir 
with organic substances and build up bone tissue. 

The relations of the phosphates to different proceasoB J 
of nutrition are thus seen to be extremely numerous and t 
important. When they are deticientj the nutrition must 
sufEer seriously, and raoro in young and growing animals 
than in others-^raore, therefore, in the baby than in the 
adult. The baby is exposed to one disease peculiar to-j 
infancy, and which, though not exclusively due to errors I 
in diet, is still frequently traceable to them. This dis- 
ease is rickets, once known as the " English disease," and 
supposed to prevail principally among the children of 
the wealthy, luxurious, and dissipated classes. It is now i 
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known to be much more common among the poor. It ia 
a disease affecting the nutrition of the entire body, b&- 
canse it implies a deficiency of phosphates, aiid conse- 
quently imperfect development of all the tissues to whose , 
growth the phosphates have been shown to be so impor- 
tant. There are too few blood corpuscles, the raHsclesdo, 
not grow and cannot work, the bones remain eoffc and 
only half organized. The child ia therefore anemic, from 
impoverishment of the blood, its flesh is white and flab- 
by, the muscles soft and nerveless, the bowels consti- 
pated, the power of walking retarded. The most striking 
visible results of the rickety perversions of nutrition are 
seen in the bones, and as consequences of the abnormal 
flexibility caused by the deficiency of lime. The head is 
large and unwieldly, and epreads oat of shape, the brain ; 
is exposed unduly to external pressure on the softened 
skull, and convulsions and "crowing croup" may be 
caused by such irritation. The chest is flattened on each 
eide by the pressure of air upon the softened ribs ; the 
breast bone is pushed forward, forming the soKjalled 
" pigeon breaet," and the lungs are so crowded for room 
that respiration ia seriously impeded. This impediment 
to respiration, again, interferes with the oxygenation of 
the blood, and thus renders it less nutritious. It also 
greatly enhances the danger of every attack of bronchitis 
or congestion of the lungs to which the child may be 
liable, besides rendering these more frequent. The 
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legs bend under the weight of the body, and become 
" bowed," the thighs being too short in proportion to tho 
forelegs. From thia curvature, the baby is abie to put 
his toes into his mouth, a feat that greatly delights the 
nurse and mother, but should rather awaken their soli- 
citude. Finally, the pelvis remains too narrow, a mat- 
ter of small moment witli boys, but which in girla 
entails the prospect of seriouB dangers in future years, 
■when they in their turn shall be called upon to be mo- 
thers, and to encounter all the pains and perils of cliitd- 
birth. Eickets, with all its formidable consequences, haa 
been, in modern times, often ascribed to artificial feed- 
ing. Bnt this supposition, like the old theory that re- 
garded rickets in children as a special punishment of 
vicious luxury in parents, seems to have been made very 
much under the influence of moral considerations. Closer 
observation has shown that rickets is much more preva- 
lent among the poor, who habitually bring up the chil- 
dren at the mother's breast, than among the rich, where 
the frequent failure of mother's milk, and dislike of b 
wet-nurse, often necessitate artificial food. With a bet- 
ter understanding of the immediate causes of rickets, it 
is easy to see that the same conditions which induce the 
disease when the child is brought np on the bottle, may 
exist when it is most strictly limited to the mother's 
milk. These canses aro: let. Deficiency of phosphates 
in the food to supply the place of those consumed in the 
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organism. 2d. Excessive foruiation of acids iu the diges- 
ttiva tube, which, being absorbed into the btood, dissolve 
■ont the phosphates alreadj' fixed in the body, especiaUj 
in the bones, and carry them off in the urine. Now, fari- 
naceous food is very deticient in pliosphatos, and hence, 
when substituted altogether or in part for milk in a 
diet, is indeed often a cause of rickets. But the 
milk of anemic or of ill-fed women is also deficient in 
tea, and very often in all the solids proper to 
healthy milk. It may induce rickets therefore quite as 
surely as artificial food. It not unfrequently happens 
when two children have been born near together, that 
rij^e first will be healthy, but the second delicate, with 
.imperfect digestion, or with some marked disorder of 
natrition, as manifested in the so-called scrofulous dis- 
1, or in rickets. Tlie mother's blood has been ren- 
dered anemic during her first pregnancy, that is, it has 
lost a certain amount of its albumen and of its red cor- 
puscles, because the materials usually employed iu their 
renewal have been diverted to the noarJEhment of the 
child. If she become pregnant again before she has 
recovered from this anemia, her blood is not in a condi- 
tion to furnish materials for the secretion of normal milk. 
This is therefore watery, or poor in phosphates, or even 
'deficient in all the solid ingredients, as iu tlie milk ol 
^aromen rendered anemic by other causes, and the child 
fed upon it will become rickety. 
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The Bvibstitution of cow's milk for breast milk could 
never be injurious bj deficiency of phospbatee, for it 
contains more than double the amount proper to human 
inilk. But cow's milk, as will bo shown in anotlier place, 
is often difficult of digeetion on account of the excess of 
butter, and of the abundance and the peculiar nature of 
its caseine. The butter and cheese, imperfectly digested, 
ferment and give rise to acids, which pass into the 
blood and diasolve out the phosphates, in the manner 
already described. The action of cow's milk, therefoi-e, 
when it ia injurious, belongs to the second class of causes 
capable of producing rickets. There are many other 
things that have the same effect upon the digestion, and 
hence are indirectly capable of inducing this diaeasa. 
The farinaceous food, that is already rendered unsuitable 
by its poverty of phosphates, is particularly liable to acid 
fermentation, for its starch is first changed into dextrine, 
then sugar, finally lactic acid. Meat, prematurely intro- 
duced into the diet of young children, will remain undi- 
gested, and give rise to the same acids as form with ft 
surplus of caseine from undigested cow's milk. So the 
means so frequently taken to make weakly children 
strong, often results in making strong children pine away. 
Absence of fresh air is, among the poor, so generally 
associated with otiier conditions known to produce rickets,, 
that it is difficult to fix precisely its degree of influence. 
But it has been ascertained by careful comparisoji be 
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tween different localities, where children brought np 
OQ the same food are exposed to fresh and pure or to 
close and ill-ventilated air, that the latter will alone be 
Biifficient to derange the digestion, induce acid fermenta- 
tion, solution of bony pliosphatcB, and rickets. The in- 
fluence is more indirect than that of indigestible food. 
Respiration of badly oxygenized or impure air alters 
the cqmposition of the blood : the red blood corpuBclea 
carry less oxygen, and the impoverished blood stimu- 
lates the nervous system insufficiently. There is less 
nerve force sent to the stomach, and hence the gastric 
jaiee is not formed in sufficient quantity to digest the 
food ; and again the undigested part ferments, acids 
are formed and absorbed with the usual conaeciuences. 
Finally, as the mother's inilk may be injurious by a defi- 
ciency of phosphates, so it may also act like this second 
class of causes by the presence of acid. Milk should be 
feebly alkaline; and it is pretty well known that hot 
' weather hurts cow's milk that has been standing, by favor- 
ing the change of sugar into lactic acid, which, when in 
great excess, curdles the milk. In rheumatic women, 
'whose blood contains this acid, the milk is liable also to 
be acidified. From this cause the baby will pine, t« 
the great astonishment of the mother who boasts of tlie 
abundance of her milk. 

The mechanism of these various digestive arrange- 
ments will be explained in a little more detail in another 



place. They are mentioned here to show the futility of 
the Idea that matevnal milk is a necessary preservative , 
against this diEcaBe, and that artiiieial food is the only ' 
cause of its occuiTeuce. We see, on the contrary, that it 
is possible for natural food to become as abtiormal as 
artiticial food, and to induce precisely the eame disturb- 
ance in the processes of digestion and nutrition. And 
when artiiieial food disagrees with the baby, it does so, 
in the great majority of cases, on account of definite 
chemical or physical alterations, that can be easily as- 
certained and remedied. There are, indeed, other and 
more subtle properties, that may render unfit for use 
milk which to all tests but that of the baby's stomach 
seems perfectly normal ; or, on the other hand, may im- 
part unexpected nutritive value to milk that does not 
to onr tests differ seusibly from that which has been 
rejected. These purely animal properties depend upon 
the constitution of the woman furnishing tho milk, and 
the alterations or diseases of her coneiitntion may be 
defined, even when the alteration in the milk cannot 
be. We have already spoken of the milk of lymph- 
atic women, or of those laboring under constitutional 
diseases, as consumption, epilepsy, skin affections, etc. 
We have shown, however, that even in these cases a 
definite chemical alteration of the milk generally exists, 
sufficient to explain the injurious effect observed upon 
the nursling. So that the cases are largely in tho minor- 
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ity where we must ascribe this effect to a " vital agency," 
otiierwiae inexplicable. But if we do not explain the 1 
ill effects of poor milk by a "perverfiion of its vitality,'' 
we have no right to explain tlie nutritive effects of good i 
milk by the existence of euch vitality. Or, in other ] 
words, we have no right to say that tlie milk of the ] 
mother nonrishes the child in virtue of any mysterious ] 
inimitable life-giving power, but on account of a defi- 
nite chemical composition, that may, with sufficient cai-e, 
be accurately imitated. 

Before attempting to describe the manner in which 
tlie baby's natural food may be most successfully imi- 
tated, it may be well to say a few words in regard to the 
manner in which breast milk may be kept in a normal 
condition, or a healthy composition be restored when 
tliis has once been lost. We may then, further, enter j 
upon some details in regard to tiie processes of infant J 
digestioTi. When these are already uuderstood and kept j 
in mind, it is much easier to appreciate the modifications I 
that may be induced in tliem by the different modiGc*- ] 
tions in diet. Whether we consider breast milk, cow's J 
milk, or prepared food, the problem is essentially thai 
same, if the milk is to he obtained from the blood of 1 
the mother, we must take care that the right materlaU 1 
in 'sufficient quantity get into her blood, just as we must I 
put the right materials together into a retort if we wish 1 
to got out of the retort a product of definite chemicaJ I 
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composition. This proposition is elenientai-y in its sim- 
plicity, yet it is constantly forgotten, or obscured by the 
most fantastic theories. The diet of a nursing motiier, 
as the rkgime of a pregnant women, offers a tield ovei* 
which popular prejudices may rido headlong. Many 
rules are adopted in obedience to some snperfieial anal- 
ogy, that a better understanding of the subject would 
show to be superfluous or absurd. Thus nursing women 
are often forbidden to eat acids, or acid fruits, lest the 
milk shouM turn sour. This theory of resemblances 
is a " survival " from an entire system of philosophy 
once very prevalent, according to which turmeric-root 
was said to cure jaundice because it was yellowy the red 
sanguinaria was called blood-root, and Biipposed to make 
blood, and so on. The truth is that vegetable acids, as 
aoon as they are taken up into the blood, are convert- 
ed into carbonic acid, which combines with soda and 
potassa to form alkaline carbonates. Long before they 
could reach the milk glands, therefore, their acidity is 
destroyed. Further, when fruits are carefully exoJuded 
from the diet, the bowels are very apt to become consti- 
pated : their contents, retained too long, ferment, and give 
rise to many so-called fatty acids, which do pass into the 
blood, and out of it again in the breath, the secretions of 
tlie skin, the milk. By them the breath may be ren- 
dered foul, the skin greasy, and the milk really sonr, and 
become a cause of colic and iudigGstion to the baby. 
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Every kind of diet that is known to cause constipation] 
nmst therefore be scj'upulously avoided by a uarsing'l 
woman, while frnits, on the other hand, are estremelyB 
desirable as articles of food for her. In hot weather^l 
when perepiratiou is abnudaut, it has been Baid that 1 
the proportion of water in the milk diminishes, and the I 
milk becomes indigestible because too concentrated. It I 
is then necessary to take cooling drinks, abundance of ' 
water, to replace that evaporating from the skin, veg 
ble acids, or citrate of potassa, or e\'en mineral acids, 
diluted into lemonade. Citric acid (found in leraon- 
juiee) is changed into carbonic acid by taking up oxy-J 
gen from the blood. Less oxygen is left therefore to'l 
oxidize or bum the tissues, and less heat is produced.. , 
Mineral acids, as the aromatic snlphnric, act in a differ* 1 
ent way. They are astringent, contract the blood-ve; 
of the skin, and thus diuiinisli the amount of blood cir- J 
culating on the surface, and the amount of water thatJ 
can be transuded through the walls of the vessels, in. I 
perspiration. They diminish heat, by antagonizing the j 
combustions goiug on in the blood, although they are I 
not oxidized, but form salts with alkalies, and tlius paaa I 
off in the urine. 

It has been said that rheumatic women, whose per- 
spiration is acid, probably contain lactic acid in the 
blood, that is, often sufficient to acidify the milk and 
even become a cause of rickets. It is very custoraaiy i 
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give large doscB of alkalies id the treatment of rbeii- 
1 matiem ; and the use of alkaline waters, as Vieby, is 
[ .certainly indicated for rheumatic patients who desire to 
I mirse. "Where, however, rhcnmatic tendeocies are strong 
or inveterate in the mother, it ia better that the child 
I have a wet-nurse. All anemic women, and all women 
1 whom two or more pregnancies have succeeded each 
[ other very rapidly, should take small doses of phos- 
phates, especially the phosphate of lime, combined with 
phosphate of iron and with carbonate of lime. In many 
cases it is useful to begin such treatment, or rather such 
BBsary food, during the pregnancy, and continue it 
I throughout the period of lactation. 

An idea has obtained popularity in some quarters 

[ that pregnant women should avoid the use of mineral 

I Baits, and especially of lime, in order to " keep the bonee 

I of the child soft, and eecure an easier labor." Aa the 

I bones of a newborn child are always "soft," i, e. veiy 

I imperfectly ossified, this precaution is snperfluona, and 

j indeed highly fantastic. The rigid exclusion of salts 

» from the diet of a pregnant woman would seriously 

interfere with the general nutrition of her body, and of 

that of the child, but the condition of the bones would 

be, relatively, little modified. The dangers to the mo- 

I ther from the excessive size of the child, are to be 

1 Rrerted by maintaining a due proportion between the 

whole amount of food and the amount of exercise taken. 
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An idle and too sedentary life, in which neither the m' 
cles nor the nerves of the mother make any demand npoi 
the nutrition, while the consumption of nutritive mat^i 
rial ia increased, permits this to be too largely divert 
to the child, whose growth then resembles that of a para- 
site, and is out of all proportion to the body of the' 
mother, to which it should be adjusted. 

Deficiency of butter or of caseine in tlie mother's milfc^ 
is to be remedied, when possible, by nourishing diet to 
the mother. It is important to remember tliat the 
same food may be nourishing or not, according to the 
capacity for digestion, and that, whenever it ia coit-i 
eidered desirable to introduce more food into the body,^ 
it is necessary to provide at the same time for increas- 
ing the digestive capacity. This is why we must insist 
npon exercise, which is often recommended iu general 
terms to nursing women, without any reason being- 
given for the precept. Muscular exercise incre-asee the 
respiration, or the rapidity with which substances are 
oxidized in the blood and eliminated from it by the 
lungs and kidneys. Hence is increased the rapidity of 
the demand for new material to be thrown into tho' 
blood; and the sensation of hunger, which interprets 
tfiis demand, is more intense, and more often renewed, 
the appetite is awakened, and the sComach will bear 
more food. Other effects of muscular exercise are im- 
portant, but for our purpose this is the principal — that 
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it accelerates tlie processes of nutrition and denutrition, 
and hence makes room for more material to be taken up 
into the system, and utilized not only in the formation 
of Boliil tissues, bnt of such liquid tissues as the milk. 

The same result is obtained by agencies which quicken 
the circulation in the skin and muscles, and, increasing 
their nutrition, increase the demand for the materials 
of nntrition. The supply that will be thrown into the 
blood will be snfBciently in excess of the demand to 
provide for an increase also in the Becretion of milk, 
even in persona in whom the nutritive demand created 
by this secretion seems insufficient to increase the appe- 
tite. Cold bathing, and Byateraatic rubbing and knead- 
ing of the limbs and surface of the body, are powerful 
means of securing this end. 

The degree of excess in the quantity of food required 
by a nursing woman is very variable ; as a rule, however, 
Buch excess is much more generally required than during 
pregnancy. Here a spontaneous provision exists for the 
surplus material required for the development of the 
child, in the mechanical difficulties that render mnsoular 
exercise ditficnlt, and thus diminish the demand for food 
on the part of the mother. If, therefore, she continue her 
ordinary scale of diet, she will, other things being equal, 
etill have enough both for herself and the child. But 
daring lactation, her capacity for physical activity returns, 
or should return, and she is then compelled to sustain an 
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extra fnnetion of nutrition, while all tlie ordinary 
mands for nutrition continue in fnll force. We think 
it is becanse the necessity for extra diet is insufficiently 
appreciated, and met by inadequate provision, or by over- 
feeding without means to increase the digestive power,, 
that the nutrition of so many women becomes more seiii' 
onsly impaired by nursing than by pregnancy, and tl 
their supply of milk is so soon exhausted. 

Ab tlieso remarks on the diet of nursing are merely in- 
cidental to our subject, and not intended to be exhaustive, 
wo will omit a detailed consideration of the articles of food 
that are the most nourisbing, that is, that will best tend,, 
to secure in the milk a normal proportion of caseine and, 
butter. Only one or two points of special interest may 
be touched upon. Similar to the popular prejudice that, 
would exclude fruits from the diet of a mother, is that 
wliicli insists on a preponderance of meat. Like all popu- 
lar ideas, this is the ghost of a theory that was once held 
as scientific, when albuminous substances were considered 
to be the principal articles of diet — those preeminently, 
required to repair the wear and tear of the body; and 
that to these the hydrocarbons, the sugars, starches, and,! 
fats, were merely accessory, and to be burned as fuel to 
maintain the heat of the body. It was found, however, 
by experiment, that pure albumen was entirely insufficient 
to sustain life, and that dogs fed on it died of inanition. 
Then it was found that the combustion of albuminous 
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Biibataiicea contributed to the heat of the body, though 
in a less degree than that of the hydrocarbons. Quite 
recently, the production of heat has assumed a new im- 
portance, from the discovery of its relatione to motor 
force. It was found that every movement which took 
place in the living body required a certain amount of 
teat — that the contraction of a muscle waa as dependent 
on heat as was the movement of a piston in a steam- 
engine. This astonishing discovery has quite changed 
the aspect of the functions of different kinds of food, 
and given to the hydrocarbons a value in some respects 
higher than that of albuminous substances, though thet 
are repreaeuted by meat, which most reserahlea the tis- 
sues of the human body. Tiiese, therefore, replace those 
tissues when they are destroyed, as iron and brass repair 
the waste in the material of which a locomotive is made. 
J3nt as the locomotive requires coal in order to be set in 
motion, and as the need for the consnmption of coal 
during its period of activity is much greater than tho 
need of repair, so the human body, at any moment, re- 
quires a mucii larger proportion of food that shall furnish 
heat, than it does of food which may be directly assimi- 
lated to its tissues.* 

The only circumstances calling for a very large pro- 
portion of nitrogenous food, i. e. meat, are those that 

■ CompariHDD quoted bj Bchiff from the memoir of Fiek ajid 
WiHlicenna. 
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involve great activity of the nervous evstein. 
and perhaps especially the nutrition of nursing women, 
require a large proportion of other food, and no advantage 
is gained by insistiug on a meat diet as more nouriah- 
ing. The normal proportion between nitrogenoi 
uoD -nitrogenous food is about as one to four, and thij J 
proportion need not be varied for nnrees. The exce&s-J 
of food required ia better made with oatmeal, Indian- 
meal gruel, bread, chocolate, etc., than with an extm f 
allowance of meat. 

There is no indication for stimulantB in order to ii 
crease the quantity or the richness of the milk, although, B 
they may sometimea be needed to aupport the nursing j 
mother. We have already described those cases where * 
intense pain Is produced in the cheat by the act of nurs- 
ing, and where, in the absence of any aoreneea about the 
nipples or iniiammation of the breast, the pain must be 
attributed to neuralgia of weakened nerves, when these | 
are excited to enable the gland to secrete milk. Such 1 
pain may often be averted by a glass of wine or ale, takea | 
just before giving the child the breast. Alcoholic etimn- J 
lants are needed wherever the woman has become de- j 
bilitated by nursing, and where the secretion of milk 1 
threatcna to be suapended from this cause, they may in- I 
directly increase it. But not otherwise. 

In regai-d to a deficiency of sugar, or to an excess o 
Baits in the milk, no jemedial measures of diet can i 
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present be prescribed. Remedies are usually addressed 
I rather to other conditions of the milk which ma.y accom- 
pany these, as to the excess of caseine found with deiicien- 
I cy of sugar, or to the excess of water, with excess of salts, 
especially the chluiide of Eodium. It has been already 
said that sugar may be added to the milk which nour- 
ishes a cliild at the breast, as easily as to that which he 
would take from the bottle, by the simple expedient of 
I giving it to the child in water immediately before the 
breast. In the same manner the excess of caseine is 
, remedied, 

Insteitd of the sngar-water mentioned above, we may 

I give the baby each time before it is pnt to the breast a 

t table-epoonful or more, according to age, of strained and 

wcll-sweetcned oatmeal gruel, for reasons, and prepared 

in a manner to be designated hereafter. Thus sugar is 

added, the milk is diluted in the stomach by the decoc- 

, tion of oatmeal, th_§ caseine is brought into a slow con- 

[ tact only with the gastric juice, and is better prepared 

for being dissolved again for digestion, and less apt to 

Stimnlate the gastric glands into undue action. Tor thip 

plan, also, which has been serviceable in many cases whero 

, the former simple one would not sufBce, I claim good 

[ theoretical reasons, and the results of a various, and, I 

believe, unbiassed observation of a long number of ycai-s. 

It would certainly often be desirable, were it possible, 

\ to modify the mother's milk in other ways than those 
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above epeeiiicd, and especially to imprees upon 
sdbtle animal cLaracters to whicli we have referred as 
eluding eliemieal analj-sis, yet becoming the means of 
confirming constitutional peeuliaritiea, or of transmit- 
ting constitutional diseases. But for this purpose, the 
physical education of the mother must precede by many 
years the moment in which she assumes the function of 
lactation, and must, to facilitate the accomplishment of 
this function, secure adequate development for all other 
bodily functions. In this generality the subject escapes 
our present grasp. "We turn to another — from the mo- 
ther to the baby — from the consideration of his prim- 
itive natural food, to that of the methods by which 
he is enabled to appropriate it to his use. It is only 
when the process of infantile digestion is clearly nnder- 
stood, that reasoning about infants' food becomes i^iteU; 
ligible. 

It is understood that food, in its passage through the 
alimentary canal, undergoes a series of chemical changes, 
by which it is rendered fit for absorption into the blood 
and assimilation by the tissues. These changes are ef- 
fected by the fluids secreted at difierent parts of the 
canal, and which act differently upon the various 
ments of which the food is composed. Tho first dij 
tive iluid ia the saliva, which is poured out by thi 
pairs of glands that surround the cavity of the mouth, 
and becomes intimately mixed with the food at the first 
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moment of its ingestion. The influence of the saliva is, 
towever, limited to one substatice, etarch, ■wliicli is con- 
verted hy it into sugar, and thus rendered eoliible. It 
19 remarkable that this change, the first which takes 
place in the food of human beings, is likewiee the first 
step in the digestion of plants. During the winter, an 
immense amount of starch remains stored up in the roots 
— Eometimes,- as iu tlie potato, constituting the entire 
edible part of tlie plant. Concealed with the starch is a 
minute quantity of a peculiar albuminous substance 
called a ferment, which iu the spring begins to act upon 
the insoluble starch and convert it into soluble sngar, 
that may rise in the sap and be carried to all parts of 
the stem to feed the growing buds, A eiinilar ferment 
exists in human saliva, and though in very minute quan- 
tity (for ninety-nine parts out of one hundred of saliva 
are water), suffices to convert the starch of farinaceous 
food into sugar, which passes into animal blood-vessels, 
and is carried to remote cells where starch conld never 
penetrate. 

Now, in relation to infant diet, tlio most interesting 
point about starch is the fact that the typical food, 
milk, does not contain any. This fact is already a 
warning that farinaceous food is probably unsuited to 
young babies, for such food principally consists of 
starch, and is therefore as foreign to nature as we could 
well make it. It is, indeed, [he only elementary, food 
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that is not represented in mili. Instead of starch, that 
must become grape sugar before it can be absorbed, we 
find milk sugar already formed ; and, corresponding with 
this peculiarity, we find that in young babies the appa- 
ratus for changing starch into sugar, the group of salivary 1 
glands, is very incompletely developed. Tliere are, as 
we have said, three pairs of salivary glands: the parotide, 
which on each side extend from the ear to the angle of 
the jaw, and wliich become inflamed in " mnmps ; " the 
submaxillary, which are under the chin ; finally, the snb- 
lingiial, smallest of all, and which, as the name implies, 
lie on the floor of the mouth under the tongue, 

These glands begin to develop as early as the second I 
month of fcetal life, and about the end of the third are 
well marked. But they are small at birth ; the parotid 
glands which, combined, weigh at fifteen months 80 
grains, and 120 at two years, weigh but 34 at the age of 
a month. 

In adult life, moreover, the function of the glands 
is much influenced by certain nerves, as some branches 
of the facial nerve,* or the nerve distributed to the 
tongue. When these nerves are irritated, a considerable 
flow of thin' limpid saliva takes place, But in young 
babies, irritation of these nerves has very little efi'ect. 
Not only the salivary glands are imperfectly develo 
but the parts of the brain to which these nerves i 
are u|ia(;«ustomed to respond to irritation.. 
■ • ChordA tyiitpaiil.- ■ 
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BeBideE the salivary glands of the mouth, there is a 
lat^ gland in the abdomen whose secretion has the 
power of turning starch into sugar. We have already 
mentioned it as the pancreas, and descrihed its situation 
behind the stomach, and alluded to its popular name, in 
edible animals, as the " sweetbread." We have referred 
also to one important action of the pancreatic juice — 
that it emulsiSeg fats and prepares them for absoi-ption ; 
and decomposing fats into the fatty acids and the gly- 
cerine of which they are composed, enables the latter to 
combine with phosphoric acid, and he carried to the 
bunes to form the solid phosphate of lime. In order to 
compare the action of the pancreas upon starch with 
that of the parotid, Dr. Korowiu, of St. Petersburg, 
has made some interesting experiments. (Central Blatt, 
1873.) 

He made infusions of the pancreatic g>anda and of 
the parotids, by steeping them in water so as to extract 
their juices, and then adding these to solutions of starch. 
It was thought poesible that, althoiigli the salivary glands 
of the mouth were incapable of digesting starch readily 
during the tirst months of the infant's life, the pancreas, 
which has been called " the ealivary gland of the abdo- 
men," might be able to supply their deficiency. But 
the experiments showed, on the contrary, that the pan- 
creas acquired its starch-making power even later thaa 
the parotid glands. According to Korowin, the infu- 
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Bions of the pancreas takeD from jDfancy in the first 
month of life, exhibit no power to change starch into I 
sugar. The first traces of tliis fermentative effect be- i 
coaae perceptible in the conrse of the second month only, . 
but it increases so rapidly in the third month as to per- J 
mit of a quantitative analysis of the new-formed Bugor I 
being made. It then increases gradually until the end J 
of the first year, when it is developed to its full extent. 

Infusions of the parotid gland, however, have tlie I 
effect of transforming boiled starch into sugar in the! 
very first days of life. The quantity of newly-forraed I 
sugar is so great as to he measurable. The fermeiita- I 
tive effect of the parotid gland corresponds with the, I 
size of the child. 

Korowin has besides experimented upon the saliva- 1 
of infants. To obtain it, he introduced pieces of fine i 
sponge into the infants' mouths. After they had suckod ' 
awhile, he withdrew the sponge. Some saliva was thus 
collected within a few minutes after birth ; but great 
patience and pertinacity were required in gathering it 
for the jwriod of two or four weeks. Tenfold the time 
was required at this age as in infants of three months. 
A single cubic centimer required from fifteen to thirty 
minutes. In some cases none whatever was obtained, 
although there had been some secretion before. The 
amount of saliva increased considerably about the end erf 
the first iimnth ; in the fourth month a cubic centimeter 
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or moro was obtained in from five to seven minutes. 
Tliis is the period when the increased salivation is per- 
ceptible to every one. Korowin collected saliva from 
seventeen infants, at the age of from one to ten days. 
It transformed starch into angar. This fermentative ef- 
fect of saliva increased with age op to the eleventh 
month. Ab a nnmber of infanta remained under observa- 
tion during a period of several months, the experimenter 
had ample opportnnities to verify this fact. His obser- 
vations are numerons, his (inantitative analyses alone 
amounting to one hundred and twenty. Finally, he 
compared the diastasic (i. e. engar-making) effect of the 
saliva of an infant of eleven months with his own, and 
fonnd equal results from equal quantities. 

Thus, from what we know at the present time about 
infant saliva, we conelode that a small amount of starchy 
food can be made available as a nutriment even before 
an infant is three months old. Additions to milk need 
not be entirely free of starch ; but as the amount of saliva 
may differ in individuals, at various times and from 
various nervous and nieehanical influences, it is safer to 
select from the list of farinaceous or amylaceous articles 
such as contain albuminous matter and salts in propon* 
derance. 

There is probably no rule for infant diet of more im- 
portance than that which regulates the amount of starch 
which may be given to the child ; for errors on this point 
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are extremely frequent, and have most serious conse- I 
qnences. It is the general belief of mothers and nurEed I 
that thick food ia moro nutritious than thin, and hence, | 
almost as a matter of eonrae, they mix corn-starch, arrow- 
root, farina, bread-crambs, etc., in the millr of the youngest 
child with whose nataral food there is any pretest for 
interference. Now, it would he nearly as rational to 
thicken the milk with sand. In reality, other things 
being eqnal, the thinner food is, the more nourishing 
it ia, for the very simple reason that it is more readily 
nbsorbed. We will i-efer to this important fact again, in 
Bpeaking of digestion in the stomach. And in the second 
place, as shown by the above-mentioned experiments on 
the salivary glands, since so small provision exists in the 
young child for changing starch into sugar, when any 
abundance of starchy food is given, the larger part re- 
mains unchanged, insoluble, indigestible, and undigested. 
Any substance that stays in the stomach or bowels with- 
out being dissolved, is liable to cause irritation and pain, 
and many fits of screaming and eohc result from nothing^ 
else. But the remote effects of this innocent-looking I 
farina are even more disastrous. A ferraentaiion is 
np of a different nature from that determined by tha I 
special ferment of the saliva, instead of sugar, lactic acid i 
ia formed in excess, passes into the blood, and dissolves 1 
out the earthy phosphates from the tisenea, in the way] 
that has been already described. Hence an arrest of'] 
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nutrition, softened "bones, general ricbeta. It is because 
children brouglit up on the bottle are so frequently cram- 
med with farinaceouB food, and become rickety from this 
cause, that so many writers have ascribed rickets to the 
mere absence of breast milk. 

On aiicount of the great prevalence of this error in 
diet, and the insidious manner in which it may induce 
disease, intelligent motliers should be prepared to detect 
in their babies early signs of disordered nutrition, so that , 
medical skill may be invoked before it is too late. The 
most important eariy signs that may be recognized by 
the noa-raedical observer are the following: 

Green passages, with alternations of constipation and 
diarrhcea. 

Profuse sweating about the head. 

Tendency to hang the head backward. 

Slight swelling of the wrists and ankles. 

Slight curvature of the leg below the knee. 

Dentition retarded beyond the tenth month. 

Very large fontanelle after the sixth month. 

The green cofor of the passages is not due to an 
excess of bile, but to the acid which colors the bile that 
should be present. The acidity of the passages is easily 
demonstrated by laying a piece of blue litmus paper on 
the napkin. It will immediately turn red. 

Sweating of the head is of no importance if only ob- 
Berved when the child has been overheated, has been 
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Bleeping in a warm bed, etc. The raeliitical sweating I 
will appear even when the child has been kept cool. 

The foutanelle, or opening in the top of the head, 
gradually increases in absolote size until the sixth month, 
because the growth of the head is more rapid than the 
process of ossification by which the fontanelle should l 
closed. But from the age of six months, it should grow J 
constantly smaller, and by fifteen months should be en-9 
tirely closed. 

The peculiar soft white flesh so characteristic offl 
rachitical (rickety) children is usually a matter of pride! 
with the mother, who boasts of the beautiful complexion 
of her baby. It is perhaps scarcely possible for her to 
distinguish the fairness that indicates disease, from that 
which may be legitimately admired ; and hence this siga jj 
is not given among those that she may look for to teet,l 
the health of her child. 

The deformities that result from an advanced degroel 
of rickets, the pigeon breasts and crooked legs, are sol 
well marked that no ordinarily careful mother would* 
overlook them. She is only hkely to attribute them tOrl 
an accident, a fall, to the carelesBness of a servant. The 
absurdity of this idea is made evident by the details that 
precede, as also the injustice that attempts to shift the 
responsibility of misfortime. 

After leaving the month, the baby's food descends by! 
the cesophagus to the second reservoir provided for its 
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rewiptlim, the stomacli. To the popular view thia is J 
altogetlier the most important part of the alimentary J 
canal, and almost the exelueive organ of digestion. Now, I 
in adult human beiugs, this view is extremely iiieorreet, 1 
for tlie effect upon food of the saliva, and of the proceaJti 
of masfication, is already important, before the stomach • 
is readied, and a large proportion of the food leaves thdS 
Btomaeh undigested, and is only completely prepared for I 
absorption in the iutcBtine. -fiut in babies, the relative I 
importance of the stomach is ranch greater. There ia no I 
mastication, and, aa we have seen, little saliva; and of the J 
typical food, milk, a much larger propoi'tion than of any J 
other ia completely digested in the stomach, leaving a I 
much smaller residue to be transmitted to the intestine. I 
The nature of infants' food is so different from that 1 
of adults, that the process of digestion is also in many 1 
respects necessarily different. The shape and position 
of the stomach is already different. It is situated of 
course in the same place, that is, behind that part of the 
abdominal wall called the epigastrium, and which con- J 
stitntes the triangular space below the breast bone, and'4 
between the ribs that diverge on each side from their 
attachment to this bone. In the adult, the stomach lies 
transversely ; but in the baby, the liver ia so large as to 
stretch entireiy across the epigastrium to the left sid^ 
and the stomach ia pushed back, so that it lies obliquelyi 
from left to right. Again, in the adult, the stomach i 
3» 
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much dilated at its left cxtremitT, that into which the 
(Bsophagus opens, and into which the food first falls. 
From this end, called the cardiac on account of its 
proximity to the heart, the stomach tapers towards the 
other end, that is very much smaller, in fact, only just 
tlie diameter of the small intestine with which it is con- 
tinuous, or which may be said to he fitted on to it as a 
tube may be fitted to the beak of a retort. A cone is 
thus formed, with the base at the left and the apex at 
the right, and curved upwards and backwards. On ac- 
coant of this cnrve, the lower border of the cone is long 
and convex, tlie upper border short and concave. 

The form of tlie stomach, and its size as compared 
with that of the other parts of the digestive canal, vary 
much iu different animals. There is a primitive ^pe 
that seems to represent the simplest and most abstract 
conception of a digestive apparatus, that is, a straight tube, 
with a moutli at one extremity and an anus at the other, 
and receiving here and there the secretions from a few 
glands, scattered along its course. This is the appearance 
of the alimentary canal in the embryos of all vertebrated 
animals, and in some fishes. It becomes more complicated 
when the organism to be nourished is more complex, and 
requires more complex food, and more elaborate diges- 
tive processes. First, the straight tube grows longer, 
and mnst be folded up in order to fit into the body. 
Then it dilates at certain parts of its course : the pharynx 



is first formed, tben the stomach, then the iDtestint 
becomee divided into a small and large portion, tliei 
certain parts of the latter are specially enlarged, as the 
cteeura and reetum. The glands that open into the tube 
also grow, and the digestive apparatus and the abdo-: 
men thus acquire an immense size relatively to tho . 
rest of the body. This is especially noticeable in herb- 
ivorous animals, in whom the digestion is the most 
absorbing function, and continnes almost as uninterrupt- 
edly as breathing or circulation. Among birds and rumi-1 
nating animals, there are several stomachs, each with a- 
distinct office, and the process of regurgitation and remas- 
ticatiou of food gives to the mouth and its secretions an 
importance in digestion that does not exist anywhere else. 
Among carnivorous animals, the digestive apparatus 
more compact. There is only one stomach, that eon- 
centratee in itself the apparatus and the functions thafel 
in other animals are distributed among several organi 
The action of the saliva is only begnn in the mouth,] 
and not completed until after a long sojourn of th) 
food in the stomach. Tlie stomach is divided into tw( 
parts, one secreting the gastric juice that shall transform 
the food ; the other providing for the absorption of ma- 
terials that do not require such transformation. This 
double action is further effected by a double ar 
ment for the circulation. Part of the blood-vessels rui 
vertically, surrounding the glands that are plunged 
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the tliickoess of the miiuoue meiiibrane ; iiiid another part 
rims horizoutaily to the suri'uce of the membra tie. The 
tirst furnish material from the blood for the secretion of 
the glands, the second absorb soluble uiatenal from the 
cavity of the stomach into the blood. 

Now, the peculiarities by which the stomach of the 
human infant differs from that of the adult, either cor- 
respond to an inferior stage of animal development, or 
are exaggerations of those by which the stomach of the 
carnivorous animals differs from tliat of the herbivoree. 
"VVo liave said that its situation was more obliijue — it is, 
indeed, nearly vertical — and as the large (cardiac) end is 
very mueli less developed, the entire organ is narrower 
than in the adult, and therefore offera a slighter deviation ■ 
from the straight vertical tube that constitutes the prim- 
itive type of digestive canal. Its shape, therefore, re- 
sembles that of tlie dog. The cardiac half of the stomach 
is that which contains the gastric glands for the secre- 
tion of pepstne, and its smaller size in babies implies 
that in them there is less pepsine secreted for the diges- 
tion of albuminous substances. 

Nevertheless, as we have said, of the food which is 
adapted to this imperfect stomach, a much larger pro- 
portion is digested in it, and that more rapidly, than is 
the case with adults. With them the stomach is not 
entirely emptied of food under four or five hours after a 
laeal , but in babies the digestion is over in little more 
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than ail hour, and witbin two hours the stomach is ready i 
for more. In this rapidity of action, the baby's Btomaah. 
reaembles that of the carnivorous animals, and is mora 
widely removed from the herbivorous, in whom digi 
tion is going on nearly all the time. In some of the ] 
herbivoraa — as the rabbit — the stomach is never empty. ^ 
On the other hand, the frequency with which the repast 
muet be renewed for the infant, obliges him to spend 
a much larger part of the day in eating, so that he re- 
sembles the hcrbivone in the disposition of hia time— 
although exaggerating the type of the carnivorEB in the 
action of liis stomach. 

The facility with which a baby vomits is another ] 
point of resemblance with the latter class of animals, and 
of difference from the herbivorEC, who vomit with mnch 
greater difficulty, or even not at all. " The stomach of 
the dog," observes Schiff, " does not enter into the long 
discussiona with indigestible food to which the huniau 
etomach is habituated, but rejects it promptly and com- 
pletely, and, once relieved, returns to its functions again i 
without delay or malaise." It is the same with babies, 
in whom vomiting is bo frequent that it is often re- | 
garded by mothers and nurses as a sign of healtli. Its. 
facility has been explained by the vertical position of the 
stomach, and the small development of its cardiac ex- 
tremity, so that the cavity continues in nearly a straight 
line with the cesophagus. (Schultz.) These circumstances 
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may Bhow why the contents of the etoinach can pass ' 
more easily out of the orifice by which they have entered, 
but they do not explaiii the impiilee that sets them in 
motion. This is given, in the child as in the adult, by 
the layers of muscles surrounding the stomach, and 1 
which are 'compressed when the etotnach is distended. J 
These muscular layers consist of the abdominal walla in ] 
front, and, above and at the side, of the diaphragm, a 
great horizontal muscle that forms the floor of the chest, 
and shuts in the lungs from the abdominal cavity. In 
the adult, the cardiac extremity of the stomach is caps- { 
ciouE, and sinks back into the abdomen as it becomes 
filled with food. Only when the accumulation of food ia i 
excessive is the anterior wall of the stoniaeh distended, i 
and then the lower border rises and preBses against the I 
abdominal walls. From the small size uf the cardia in I 
babies, this point of distension is much sooner reached, 
tlie long narrow stomach rolls upwards, and, compressing 
the abdominal muscles, is in turn compressed by thera.^ 
At the same time the stoniach is pressed by the large | 
liver against the diaphragm, so that the latter has less { 
space into which to descend when the lungs expand j 
during inspiration. Itj therefore, the baby takes a longer 
breath than usual, and the diaphragm is pushed down a 
little further, it also compresses the stomach, which thus 
is sijneezcd on nearly all sides. (Allix.) At the beginning 
of digestion, when the stomach is most distended and the 
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pressure from without tlie greatest, the pjloric orifiee, or 
the opening into the intestine, is closeJ. It only opens 
gi-aduallj, and in proportion to the amount of food that 
has become thoroughly prepared for entrance to the in- 
testine. Since this proportion is always smaller with 
babies than with adults fed upon solid food, the pylorus 
habitually opens with more difficulty, or, rather, it has not 
yet became habituated to open with ease. The door of 
entrance to the stomach, on the other hand, or the cardiac 
orifice, is opened by museitlar libres which from birth 
are ready to respond to irritation : the whole force of the 
pressure, therefore, to which the stomach is submitted, 
bears in the direction of the least resistance, upon this 
orifice, and the milk is si^ueezed out of the stomach into 
the ossophogtis, its exit being facilitated, as already said, 
by the nearly straight line in which this canal continnea 
with its own cavity. 

From this disposition, the baby's stomach, like that 
of the dog, is able to avoid " long discussions " with food 
indigestible either from quality or quantity, and to relievo 
itself promptly, where indecision would be most disaa- 
trons. 

But there are many kinds of vomiting, with varying 
degrees of importance, as will be shown later when wo 
speak of the details of digestion. 

The fact that the baby's stomach resembles that of car- 
nivorous animals so much more than that of herbivoraa 
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filiuuld already dieeredit the notion prevalent among 
some people, that vegetable food is more " natural," 
hence move "innocent," hence more e;i it ed to children 
than animal food. Keally fieroe denunciations appear 
from time to time in popular treatises on lijgiene, aj 
the " fatal practice " of making " an innocent child a 
eater." The moral impnlse to this prejudice, that claini 
to be so enlightened, is a cnrious instance of "survival''; 
of the old savage idea that persons acquired the charao^ 
teristics of the animals upon which they fed.* Fracti^ 
cally, and as a means of preventing the premature intrc 
dnction of solid food into the diet of the young childj 
the prejudice may be useful ; but the theory upon whlct 
it is based is absurd, inasmuch as the milk, nuquestionablfl 
destined for babes, is a purely animal food, and desirabld 
precisely on account of the facility with which it ma; 
be assimilated to animal tissues. 

The peculiarities in this typical food all correspou^il 
to peculiarities in the digestive apparatus of young chil^-* 
dren. We liave already insisted on the absence of stareh, 
which is necessitated by the imperfect action of the sali- 
vary glands. The liquid form of the food is asevidently' 
necessitated by the absence of means of mastication. It 
would bo equally correct, however, to say tliat the teeth 
are absent because rendered superfluous by the liquid ■ 
form of the food, and because they would, by injnrin|p 
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the nipple, impede the process by which the food is 
obtained. Tiiis special fonn of food, therefore, must be 
imposed by more genei^al conditions tlian those of the 
mouth. It is eommoo to tiio young of only one class of 
vertebrated animals — tlie mammifera. Birds have no 
teeth, but frooj the time they emerge from the egg they 
are fed upon solid food — even those spe'cies which are 
at lirst too feeble to feed themselves. In birds, however, 
as is well knowu, the tntnration of food is effected in tlie 
gizzard, and Jience requires no voluntary muacidar exer- 
tion such as Uiat involved in maatieation. For this exer- 
tion the young of mamraifers, and especially the human 
yonng, are too feeble, and this is the first reason wliy they 
are pj-ovided with food that does not require it. Those 
animaU which, like calves and colts, rapidly acquire mus- 
cular force enough to run about, begin to browse long 
before they have given upnursing, and the maternal milk 
is continued as a luxury long after it has ceased to be the 
exclusive article of food. But kittens and puppies lie 
huddled in blind impotence for many days: their mns- 
cnlar feebleness approaches that of the human baby, and, 
like the latter, they remain till a much more advanced age 
entirely dependent upon milk. The muscular strength 
seems tlicrefore itself to be proportioned to the deeree to 
which the animal can digest other substances than tliose 
contained in milk In herhivorousanimala destined later 
to feed upon starchy substances, tlie gr'cater developmi 
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of the pancreas and of the salivary glands, and 
rants the four stomachs, enables starch to be digested" 
much earlier than is possible in animals poseegsed of a 
single stomach and tittle saliva, as kittens, puppies, and 
human babies — in a word, of animals -who in adult life 
will feed partially or altogether upon flesh. Hence the 
calf can feed npon grass, that contains starch ; but the kit- 
ten needs from the beginning a food that shall represent 
flesh, and requires a concentrated and compact digestive 
apparatus, and milk is the only food which fulfils these 
conditions. As in all physiological series, therefore, it ia 
difficult to say which is the starting-point. We can 
hardly ever affirm that any one condition exists in ordee.' 
that another may exist : we can only say that a number, 
mntnally dependent, coexist. The baby's food ia liquid 
because it has no teeth, and it has no teeth because it is 
not strong enough to masticate, and its strength increases 
more slowly than tliat of all other animals because its- 
scale of development is everywhere larger and the rate 
slower, and on this account must it be longer dependent 
upon the mother for food; and in all other raammifers 
similarly situated in the above respects, milk is the only 
liquid food procurable by the mother. The only mother- 
who might exercise a choice in this respect, the human 
mother, is forbidden to do so because the others cannot, 
and because the organization of her baby has been sub- 
mitted to the laws which govern that of their young. 
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Upon following the milk into the stomach, we shall 
find other reasons tor its liquid form, and for the abaenee 
of starch, than those which have heen mentioned. Water, 
contained in all substanceB, is of course in much larger 
proportion in liquids than in others. In milk, about 
eightj-eight parts in every one hundred are water. The 
water facilitates the digestion of the albuminons sub- 
Btance, the caseine. In ex])eriments upon digestion of 
albunaen with gastric juice obtained from the stomach 
of animals, it was noticed that aAer a certain time the 
process began to slacken, but was renewed merely by the 
addition of water. The gastric juice became saturated 
with the substances it had dissolved, and ceased to act 
npon what remained until it had been diluted. In the 
living stomach this dilution is of even greater import- 
ance, for it permits of the immediate absorption of the 
substances soluble in water, and which do not require the 
Bpecific action of the gastric juice. The elements of the 
milk thus rapidly taken up into the blood with its water 
are the sugar and salts : the butter passes into the iutes- 
tine, and the caseine alone is submitted to the action of 
the gastric juice. 

The gastric juice is made np of three things, water, 
hydrochloric acid, and an albuminous substance called 
pepsine. This pepsine, when associated with acid (but 
not otherwise), attacks albuminous snbstancee in snch a 
way that they become disintegrated, and finally trans- 



formed into a soluble sabstance called peptone, and 
insolnbie residne called para}ieptone. 

The pepfiine is formed in gluudt^ »tiiated in tlie 
diac balf of tLe stomach (relatively small in babieB] 
These glands are straigbt tubes, standing side by side in 
the thickness of the mncons membrane, with an open 
extremity turned towards its surface, and a closed end 
plunged in its depth. Each tube is tilled with largo 
irregularly shaped cells, and these secrete the pepsiue. 
The material for the secretion is furnished by a ni 
work of blood-vessels, which, as has been said, enli 
each peptic tube. The amount of pepsinc that may bfi' 
formed depends very much upon the substance circu- 
lating in the blood of these blood-vessels. By injecting 
into the Veins of an animal solutions of certain sal 
stances, as sugar, digested meat, or especially dextrini 
a substance intermediate between starch and sugar, it 
possible to greatly increase the amount of pepsine 
tained in the stomach glands. The same thing will haj 
pen when the injection is made into the rectum, whence it 
is absorbed into the blood. Finally, in ordinary circum- 
stances, the material for the formation of pepsine is derived, 
from the substances solnblo in water which are absorbi 
from the stomach at the begiiming of the digestii 
process, pass into the blood, and set the glands to 
work. This fact jnstilies the habit of eating souphefore 
meat. The soluble materials of the soup pass into tlie 
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blood, and the blood-vessels Biirroiinding the glands, and 
start their secretion, eo that by the time the mtiat arrives 
there is a safficient proportion of pepsine ready to digest 
it. In older children and in adults the water of the saliva 
prepares a solution of many substances which are not 
acted on by the peculiar ferment of this secretion. The 
absence of saliva in babies is therefore another condition 
that necessitates a large amount of water in their food. 
So long as the food remains in the, stomach, whatever 

, is digested and absorbed contributes to the secretion 
of new quantities of pepsine, so that more is naann- 
factured as fast as needed. But when the transforma- 

■ tion of the food has reached a certain stage, the pylorus 
opens, and the!ic[uelled mass begins to flow into the intes- 
tine. Tiie absorption from the intestine no longer fur- 
nishes material for the secretion of pepsine, and hence, as 
tlie food passes out of the stomach, the pepsine gradually 
ceases to be formed, what has already been secreted is 
consumed, and finally, at the end of digestion, i. e. four 
or five hours after a solid meal, the stomach is completely 
deprived of it. 

In milk babies may be said to eat their soup and meat 
together, and the amount of soluble material issolarge that 
its absorption rapidly furnishes enough pepsine to digest 
the comparatively small amount of caseine. The mode of 

■ eecretion of the acid of the gastric juice is less well known 
than tliat of the pepsine. According to some observers, 




it is formed in tbe pepsine gl&nds, bnt in a. different 
of cells from thoee secreting tlie pepeioe. According 
others, special glands exist for the acid, lying in the ritfht 
or pyloric half of the stomach, and called the mncous 
glands. The general shape of these glands resembli 
that of the others, bnt the cells are like little prisj 
ranged along the wall, instead o£ irregular poljgona, 
blocking up the entire cavity. They secrete mucus, and 
it is said that this mucus decomposes the salt uf the food, 
cliloride of sodium, and thus forms hydrochloric acid. 
(Beueke.) The acid and the pepsine are dissolved out 
from the recesses of the glands by tlie water contained in 
the stomach, and brought together by the same medium, 
to act simultaneously upon albumeu. Keither alone has 
any true digestive action : non-acidified pepsiue and non- 
peptic acid are equally powerless. Finally, both require 
to be largely diluted by water. When they are too con- 
centrated, the process of digestion is at once arrested, but 
can be renewed, as already said, merely by the addition 
of water. 

These facts show why, contrary to a common prej 
dice, diluted food is more nonrishing to the baby thi 
solid. They show also the bad effect of excessive 
oua perspiration in hot weather, when bo much water 
evaporated by the skin that not enough is left to dilute 
the gastric juices, and hence the curds remain undigest- 
ed and are vomited. They siiow why concentrated milk 
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IB difficult of digestion, and the reason for the injurious 
effect upon the child of the aevera! circumstances we have 
noted which tend to diminish the water of the mother's 
milk, as hot weather, fever, menstruation. They show 
also an unexpected evil result of too frequent nursing, 
which, as we have seen, renders the milk too concen- 
trated. In adults, liquids are often-more difficult of di- 
gestion than solids. In that case there is always in the 
stomach "too small an amonnt of acid, which becomes 
unduly diluted by water. The right proportion is about 
four parts to one thousand of water. We have seen that 
one great advantage of liquid food was that it increased 
the amount of pepsine. To increase the amount of acid, 
Bolid food is preferable, for it irritates the mucous mem- 
brane, and hence stimulates the mucous glands wliere the 
acid is formed. In babies, with a natural tendency to a 
Burplas of fermenting mucus, and excess of acid, this irri- 
tation is always to be avoided. 

It is in this great tendency to acid fermentations that 
we find the second reason for the exclusion of starch from 
infant diet. We have shown that the natural modifica- 
tion of starch by saliva is a kind of fennentation, and 
which, if not arrested at precisely the right point, will 
give rise to the formation of acids. In all digestions an 
excess of acid is as injurious as a deficiency, and this is 
especially true in the digestion of milk, owing to the pe- 
culiar efl'ect of acid upon the caseine. 



This lea^ k to speak, of tbe tfaiid peeulUr diarac- 
teriatie of milk, the ptMnic B in itsfaeeiD& TbisUUie 
■IbmuKMB ff^ftil'in of tbe milk, bat it is differeDt in 
muj i p yeel a fiDin KlbwuieB of meat, of egg^ etc The 
albaminoas material cf meat la sofid, and vhen attacked 
bj the gaetric jaiee it beeomw aoAaned, disaggregated, 
and Snallj' diEBtdved. Thia solid albumeB mav he also 
disstdred in vezy dilate st^ntiDBE of ordioArj acids, but if 
these are at all ocneentrated, H is eoagulated instead of 
b^Dg dissolved. Finallv, even from these dilate goIq- 
tions, it is at once precipitated if tbe acid be neutralized 
by the addiiioa of an alkalL In healthy gsgtric juice, 
where the acid is always Associated with pepdne, the 
albamen is not only dtssolred bat transformed, eo tliAt 
it will not precipitate when the acid is neutralized. 
Were it not for this transforoiation, which renders the 
albamen permanently liquid, it would precipitate from 
the solution as eoou as this passed iuto the blood, whieh 
is alkaline, and solid particles would be carried into the 
capillaries and block tliem up. AVhen the gastric juice 
eontsins an abnormally lai^e amount of acid in propor- 
tion to its pepsine, the albumeu is indeed often coagu- 
lated instead of dissolved, and hence becomes a canse cM 
irritation and of dyspepsia. V 

Liquid albumen, as that of eggs, does not coagulate 
in the stomach, unless the acid be unduly concentrated. 
It is modified or " digested" by the pepsine, in esscn- 
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tially the same way as solid albamen, and requires much 
more acid for ita digestion tlian tlie latter. Cascine dif- 
fers from liquid albumen, by coagulating as soon as 
it comes in contact with the dilute acid of the gaBtrio 
juice. The milk " ciirdlea" in the baby's stomach in the 
Bame way that it does in a porringer when a thunder- 
etorm has caused its sugar to fertnent and generate lactic 
acid. Upon the nature of the acid thus formed depends 
Bome of the principal varieties in the digestibility of the 
milk. Herein lies the most essential differenee between 
human milk and cow's milk, and on it depends the fre- 
quent in digestibility of the latter. The caseine that has 
been coagnlated by the acid of the gastric juice must be 
BO raoditied by the pepsine that it redissolves again, or 
rather decomposes into two or three substances, of which 
Bome are soluble and others are not. 

The soluble prodncts of the modified albnmoids are 
called peptones ; tbe insoluble, parapeptonc. This hitter 
passes into the intestine to be digested. During the 
digestion of milk a substance is formed, intermediate 
between the caseine and the peptone, called nietapeptone. 
The peptones, dissolved in the gastric juice, cannot be 
precipitated from it when its acidity is neutralized by the 
addition of an alkali. This, as we have already said, is 
the very peculiarity which distinguishes the solution of 
albuminous substances in gastric juice from their solution 
in ordinary acids that do not contain pepsine for from 
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&ae tb^ nc Ra£Ij pte eifiti teA. Tbe iiKtspeptoiie, 
dHtiaed ■hi M ilri j to be c uw i qlr d iala pqitooe, aIeo 
icmani dMsabcd ^a as a&afi ha» been added to the 
■obcat^tricjuDe; bat ffaacseewcfaddbeadded, it 
ia i mwli ilrir fje tipita tgi. It k pnofdj tbie precipiu- 
tioB bf an czcbb of arid vbidi is a freqaeat caaee of 
nanitii^ ia baUes at tbe breart : the curds tbej reject 
IB ca«h aftandanee diortly after mmraig, ooodft of tneta- 
peptooe. ner do ttot tbeiefore leealt fnNn the first 
eoagnlatioa of the milk, but fiom « pmipitatioit of that 
whidi has he«n partiaUr digested. 

The porapcptoDe, or the infoloble snbstanee formed at 
the Esme time as tbe peptone, b nerer changed into pep- 
tone, bat predpitated as eooa as tbe additr of the gas- 
tric jnJce besios to (Ummi^, as it alwajg does towttrda 
the end of digestion. Tbe acid beeomes sstorated b^ tbo 
sobstances it has attached, aud can only retain in solntioti 
those vhich have been rendered permanentlr soluble hj 
the pepsina The parapeptone therefore gradnally accn- 
mnlates in the stomach, and finally pag^es into the intes- 
tine, where its digestion is complett-d. The longer the 
parapeptone Etays in the stomach, ihe more insoluble il 
becomes ; and if it stars too long, it M-ill become cbanj 
into still another substance, of the consistency of eoaj 
and called dyspeptoDC. T)iis constitutes a second kii 
of cnrd, which irritates the stomach much more llian the 
metapeptone, giving rise to an excessive secretion of acii 
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jnst as a stone would do. Thia acid is not gastric jniee, 
for it contains no pepaine ; it cannot therefore digest — it 
only coagulates all coagulable materials into firmer -clots, 
and tbeee, af^er much pain and disturbance, are finally 
rejected bj vomiting. This vomiting is therefore of dif- 
ferent origin and of much greater severity than that 
which occurs in tlio early stages of digestioUj very soon 
after tiie child has taken the broast. Tho first resulta 
from the precipitation of the inetapeptone by a slight 
excess of acid, that is, when there is only a little more 
acid in the stomach than can be saturated by the food it 
digests. This may occur with little variation from per- 
fect health : the baby vomits, yet shows no sign of discom- 
fort. But dyspeptone is only formed when the cards 
first coagulated are so tenacious that they can only be 
-slowly redissolved. The digestion is slackened, the in- 
Boluble substances, parapeptones, do not pass readily into 
the intestine, and, staying too long in the stomach, become 
the more indigestible dyspeptoue. There is therefore a 
true indigestion, with all its symptoms and consegnenoes. 
The slight excess of acid, eonsefiuent precipitation of 
metapeptone, and easy vomiting, may be occasioned by, 
Ist, an excessive secretion from the mncons glands, which 
mucns readily ferments, and then decomposes too much 
Bugar and salt, so that too much lactic, acetic, and hydro- 
chloric acids are generated. Some children, those called 
" lymphatic " or " scrofulous," are especially predisposed 



76 



to this excessive secretion, cot onlj in the etomach, 
bnt on all the macoos membranes, as the eyelids, noi 
bronchial tubee. 

3d. The milk mar cont&iD too much caseine for thi 
amonnt of vater. Too little solnble material will 
absorbed from the stomach in the first time of digestioi 
to famish enough pepsine to transform all the 
the second time. There will be therefore too little pep- 
sine in proportion to the acid of the gastric jiiiee, or, in 
other words, the acid will be in slight excess. 

3d. The total amonnt of milt may be in excess, 
the child may have swallowed more than its stomach 
able to fnmish pepsine enough to digest. The facts we 
have mentioned in regard to the anatomy of the stomach, 
and the small development of its fundus or peptic^Iand 
portion, show why the pepsine is so much nioie liable to 
be deficient in the gastric juice, than the add. Exces- 
sive feeding in babies nearly always means too frequent 
feeding, and in babies at the breast this detormincs a 
special cause of vomiting. It is a rather singular, bi 
well-proven fact, that the longer the milk remains in tl 
breast the more watery it becomes. Conversely, whi 
milk has recently been secreted under the stimulus 
suction at the nipple, it is much richer in solid con 
tuents, especially in caseine and butter, A baby t 
nurses too often is thns exposed to a special cause of ii 
gestion : tlio food is rendered more concentrated and 
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ficiilt of digestion, at t!ie very time that the digestive 
powers are ^-eakened by excessive use. A newborn in- 
fant should not be nursed oftener than once in two hours, 
and the daily meals of a child of eight or ten months 
should not exceed five in number. It often sufScea to 
render the meals even less frequent, to allay vomiting 
caused by too rich milk. All the above conditions may 
be present when the child is at the breast, and thus the 
first kind of vomiting is quite as frequent in nursing 
children as in those brought up by hand. But the indi- 
gestion occasioned by the stony masses of dyspcptone is 
much more often seen when children are fed upon cow's 
milk. The caseine of cow's milk is more abundant than in 
human milk, and it coagulates in much firmer clots, which 
resist disaggregation for a longer time. There is also less 
sugar in the milk, so that one source of acid (lactic) is 
curtailed, and the acidity of the gastric juice diminished. 
On the other hand, there is a larger amount of butter 
which ig quite indigestible in the stomach, and which, if 
retained there by a slow digestion, is liable to decompose 
and generate butyric aud otiier fatty acids. These are of 
little if any use for acidifying the gastric juice, while on 
the other hand, they help to coagalate the caseinc into 
tougher masses. We have already shown that the dys- 
pcptone which finally results from this prolonged diges- 
tioo irritates the stomach, giving rise to a secretion of 
acid out of all proportion to the pepsine, and constituting 
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therefore no true digestive fluid. The irritation may be 
intense cnongh to occasion a eatarrli of the stomach, or a 
congestion of its lining coat, accompanied by excessive | 
oiuGUB. secretion. By this, the eliiboratioii of pepsine I 
in the peptie glands is diminielied, for whog there is J 
congestion the blood in tlie vessels stagnates instead of 1 
circulating rapidly to bring new material. For the same 1 
reason absorption from the stomach is cheeked, thus fnr- I 
ther diminishing the 6Upply of pepsine, and finally im- J 
pairing the general nutrition of the body. Or, again, 
the dyspeptone itself may decompose, and generate fat I 
and fatty acids. It will pass the pyloric orifice of the J 
stomach quite unprepared for intestinal digestion, i 
irritate the intestine so as to occasion diarrhoea. The " 
evacuations consist of ranens and fluids secreted from the 
intestine, tlie masses of undigested food themselves pass 
slowly down the canal, often causing a temporary ob- 
struction. Tlie slower the progress, the more completely 
is the water absorbed, constipation succeeds to diarrhoea, 
and the evacuations become hard and diy. Thus pain in 
the stomach, vomiting, diarrhcea, constipation, general 
failure of nutrition may be the result of feeding a young 
baby upon rich cow's milk, injurious precisely because so 
rich. Precisely similar disturbance ia caused by human 
milk when the caseine in it is in excess of the normal 
proportion. With the excess of caseine there ia gener- 



ally an excess of fat globTilee, and the milk is remarkabl 
for ita whiteness and opacity. 

Besides the above-mentioned forms of vomitingwhere 
the milk is curdled, there is another where the milk ia 
rejected almost unchanged. This generally indicatea 
more serious troiihle, for it implies a deficiency in the 
secretions of the stomach, or else an excess of alkaline 
raucna dependent on catarrh, and which has neutralized 
the acid. The bahy is then generally ill enough to re- 
quire a physician. 

In all these cases where the caseine of milk passes to 
the condition of dyspeptone, and remains with water or 
some waferj liquid nndigested, the milk must be diluted, 
This dilution acts in two different ways. In the tirst 
place, it fevors the absorption of a soluble substance intO' 
the blood, and thus provides for the secretion of pepsins 
to digest the insoluble, the caseine. Tn tlie second place^ 
it dilutes the acid of the gastric juice, and thus prevents 
it from coagulating the caseine too firmly. In a woi-d, 
as might be expected, the addition of water to milk helps 
the digestion in precisely the way that the water origin- 
ally contained in the milk is intended to do. Where 
the child is fed by hand, of course the diluting fluid ie 
easily added to the milk in the bowl. Where it is at the 
breast, the same end is reached by giving a table-spoonful 
or more of this fluid just before nursing. Instead of 
plain water it is preferable to use some snbstance which 
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^j its plij'sical eonsisteney is able to hold the caseiiie clots I 
ill suspenBion, thus protecting the lining membrane oti 
the stomach from iri'itatioii, while they arc being ] 
pared for dissolution. Time may be mixed qnite 1 
and transparent mucilage with (boiled and skimmecT) I 
cow's milk, and added the desirable quantity of sugar! 
and salt, or soda. With the caseine of this mixture the 
gastric jnice will get into very slow contact indeed, thus 
producing a looser, because a more gradual and inter- 
rupted coagulation, on which the digestiye hquids andJ 
the peristaltic motion of the stomach have a better opi 
portnnity to exert their influence. Looking for a snb- 
Btance, which, while fulfilling that object, is absolutely 
indifferent, from a chemical and physiological point of 
view, it is gum arable. Its decoction, therefore, as it i 
not influenced by the digestive liquids, and is not ab<1 
Borbed, acts mechanically only. If I meant to write f 
eulogy on gum arable, I should but add, that its onpre-I 
tending and unaggressive nature renders it particularly^ 
fit for an addition to children's food, when, in moroj 
advanced years also, their irritated iuteetines require t 
Bootliing addition to the necessary nutriment.* 

An indifl'erent substance of this sort may be all tha( 

• Dr. Wertbelm'a book on the " Dietolica of NamlingB." 
lialied in Muuicli in 18G0, liaa greatly encouraged me to mEist 
my plan of diluting caaelne. Alieadj Van BwlcteD, in tlie fifteentbfl 
century, re commend b decoctions of wlieatorljarley for this purpose, ] 
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is desired for very young iufauts; when tliey advance I 
in weeka and months, they may require a substance, I 
which, ■while fulfilling the indication of keeping cow's | 
milk suspended, will act as a nutriment at the same | 
time. 

The selection of articles of food, which are, at the.J 
same time, of a, mucilaginous consistency, and nutrient,! 
ia perhaps not so difficult as it appears to be. At alt % 
events, we shall have to avoid such farinacea, which, llkea 
potatoes, rice, and arrow-root, contain an overwhelming J 
amount of starch and cellulose. All farinaceous foodi 
contains, of course, a certain proportion; but those arti-a 
clea should be selected in which starch is least abundant.1 
However, to the question of the digestibility of amjlaml 
by the infant, I shall have to refer again. 

There are a few only of which I make any use in the-l 
feeding of infanta. To justify my selection, I ranat— J 
although I Lave carefully avoided the quotation of iig*l 
nres and statistics — beg your permission for the follow-J 
ing few, wliich contain in per miUe the proportions otm 
the constituents in a number of articles : 

Albuminous substances ; — In wheat, !I35 ; barley 128 Jj 
rye, 107; oatmeal, 90; Indian corn, 79; rice, 51. 

Starch;— In rice, 833; Indian corn, 637; w 
669 ; rye, 555 ; oatmeal, 303 ; barley, 483. 

Fat: — Indian corn, 48 j oatmeal, 40 j barley, ryflj 
wheat, nee, but little. 
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Salts (principaily plioepliates) :— Barley, 27 ; oaU J 
meal, 26; wheat, 20; rye, 15; Indian corn, 13; rice, 5. 

PotaBsa is mostly found in wheat ; magnesia in wheat j 
and Indian corn; lime in oatmeal and barley; iron la ^ 
barley ; phosphoric; acid in barley and wheat. 

Prom this small list yon would exclude, for their 
large pereentage of etareli, as regniar additions to infanta' 
food, rice and Indian corn. For their large percentage 
of albuininoua suhstanccB, yon would select wheat, bar- 
ley, rye, or oatmeal ; for their high percentage of salts, 1 
60 absolutely required in the healthy organization of the ] 
blood, and the rest of the tissues, barley, oatmeal, and I 
wheat. I 

Yonr list would consist of these three, then : barley, J 
wheat, and oatmeal, as posseesmg all the necessary el&- ■ 
tnents of nntrition, while holding so mnch aniylum as to I 
render it dangerous, when in good preparation. Amongst I 
the three, barley appears to be preferable for its nutri*! 
tiousnesB and digestibility. MolcEchott claims thirty-siJCH 
ounces a day as a sufficient amount of food for a hard-^ 
working man. There is another advantage, I think, i^t 
hus over the other cereals mentioned, viz. that it bears ( 
the removal of the husk, after grinding, better than J 
any other. The large propoi-tion of the proteiuous sub- 1 
etances in wheat and rye is deposited in the inner layer ot-m 
tlie husk, which is not generally need. (Payen.) Not ea-l 
in barley, where the protein is spre-ad on a larger portion''! 
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of llie grain, Tims, the liiiek may bo removed, uod the 
consistency ma^e fine, without diminiBhiog, to any eon- 
siderablo extent, the nutritive value of its constituents. 

liarley and oatmeal are the two substances I mostly em- 
ploy, as their chemical constituents are nearly alike, with 
the exception of a large portion of fat in oatmeal, which is 
not found in barley. Barley water, or thinned and«weet- 
ened oatmeal gruel, may be given to the child at the ' 
breast as above described. The indications for the use of 
one or the other lie in tlie condition of the infan t. Where 
there is a decided tendency to constipation, I prefer oat- 
meal ; where there is no snch tendency, or perhaps even 
a tendency of the bov?el8 to be loose, I employ barley. 
The " prepared " barley is a good preparation ; but it ia 
safer, as no mistake or deception can take place, fur every 
mother to grind it in a common cofl'ee-grinder of her 
own. A teaspoonful of either is boiled in from three to 
six ounces of M'ater, with some salt, for twelve or fifteen 
minutes, the decoction to be quite thin for very young 
infants, thicker for later months, and then strained 
throiigh a linen cloth. Infanta of four or six months are 
to have ef|nal parta of this decoction, which ought to be | 
made fresh for every meal ; and {boiled and skimmed) ■ 
cow's milk and sugar is to be added. At an early age, 
the thin decoction, at a later, the milk ought to prevail In 
the mixture, which ought to be given at a temperature of , 
80-90°, ought to be neutralized, when acid, with a few 
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grains of bicarbonate, or carbonate of potassa or soda, I 
and, until infantB are eight or ten months old, thin | 
enough to be taken through a nursing-bottle. 

Liebig reeominenda a mixture of two pounds of wheat 
malt and one ounce of carbonate of potassa. Of this 
mixture a table-spoonfnl is to be cooked with miik and 
water. He wishes to develop sugar in and out of the ■ 
food rather than to add it in substance. The recom- 1 
inendation is a good one. But the object of this paper is 1 
to show in what manner subalancea known to, and in the I 
grasp of, every part of our population, can be employed I 
as a perfectly harmless, reliable, nutritious article of diet. 1 

Such eubstancea must have several qualities. They I 
must be perfectly simple and recognizable. They must | 
be found for sale everywhere. Their preparation must 1 
be perfectly simple and easy. I 

For this reason I prefer the unground barley to the 1 
BO-called " prepared " article. For the same reason I can- | 
not encourage the use of }>atented articles of food, al- ! 
though there may be some which deserve attention andl 
credit. I might name some whicli now and then baro'l 
proved beneticial in my own hands; and also some, I 
which, when I had tiie analysis made of two different. I 
bottles of the same box sent as specimens, yielded greatly I 
varying results. Amongst the axioms we ought not to I 
lose sight of is, that unvarying truth is in nature onlyjl 
and tliat trade, or money, has no soul nor conscience, 1 
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In the preparation of cow's milk, therefore, for the 
nse of babies, it is tii-st necessary to dilute the caseine, j 
then to add to tlie nutritive material of the milk by the J 
choice of vegetable decoctions instead of plaia water to I 
effect this dilution. These vegetable decoetiouB, like the | 
milk they dilute, contain albuinen, fat, and salts. But I 
instead of sugar they contain starch, destined finally to 3 
be changed into sugar, but wliose decomposition in tha 1 
stomach often also gives rise to acids, which mix with i 
those of the gastric juice, and increase its effect. But a 
the sngar obtained from starch cannot supply all the sac- j 
charine matter necessary for the baby, there must be ii 
his food ready-made sugar as well. 

When speaking of the food of the nursing mother | 
we have already explained some of the peculiar uses of 
non-nitrogenous substances, that is, fat, starch, and sugar. 
We have said that they may be compared to tlie coftll 
that furnishes steam to a locomotive. They do not help 1 
to build up the framework of the body, but their com 
bnstion in the body gives off heat, and the heat is necea 
sary on the one hand to all the chemical processes of nutri- , 
tioo, and on the other to the evolution of motor force: ■ 
without which neither the tissues conld grow, nor the J 
muscles contract, nor the limbs move. The body would | 
be an inert mass, like a locomotive whose fuel is ex- 
hansted. It is not alone by the feeble limbs of a baby J 
that we can measure the muscular force expended ir 
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little body. There are internal as well as external mns- 
eles, and before the child can walk tbe work done by the J 
internal muscles is the most important. The beating of ] 
the heart, the expansion of the lungs, the rhythmical con- 
tractions by which the food is propelled along the ali- 
mentary canai, all imply incessant muscular eontraetions. 
The calculation has been made that the work performed I 
by the heart is equivalent to raising its own weight to \ 
nearly five hnndred feet every minute. The muscular 
force expended in the movements of respiration in the 
course of the day would suffice to raise to the height of 
three feet about 24,000 pounds. These calcnlationa are ■ 
made for the adult, but the difference iu the baby is much 
less than for the voluntary muscles, ( 

Of the three kinds of food especially destined to fur- 
nish heat for this enormous amount of motor force — 
8ugar, starch, and fat — the first is directly absorbed from ■ 
the stomach, the second incompletely modified there, 
and the third, fat, not digested at all until it readies the 
intestine. Since it is desirable that for the baby as large ( 
a proportion as possible of the food should be digested in I 
the stomach, sugar is a more appropriate " heat food " I 
than either starch or sugar. Its deficiency, by curtailing I 
a, source of motor force, may cause constipation in another j 
way than that already mentioned, namely, by diminish- j 
ing the motor force of the intestine. In human milk, 1 
where there is no starch, there is a much larger proper- j 
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tion of BOgar than of butter, wliile in cow's milk the 
I)Litter Ib doubled. 

The relatively small amount of free alkali in cow's 
milk is n serious dmwbaek, as, sometiiiies, even fresh 
cow's milk has no alkaline or neutral reaction, and is 
Tery apt to undergo acid decomposition within a very 
short time, especially during summer. It is advisable, . 
therefore, to add an alkaline salt (the carbonate or bicar- 
bonate of potassa or soda) to cow's milk, and best at once, 
■when the milk is put aside for the infant's use. Which- 
ever is selected may not make a great deal of difference 
nnder otherwiso normal circnmstances. Thus, I add 
1—3 grains of either of the salts to every meal of the new- 
born, besides a small quantity of common salt — chloride 
of sodium — and a larger dose in proportion to age. 

The addition of chloride of sodium to the food is the 
more important the more the milk is mixed with a vegeta- 
ble decoction. Carnivorous animals crave no salt ; herb- 
ivorous, however, a great deal, although in their food 
the absolute amount of chloride and sodium is as large as 
in that of the former. They are easily drawn by honters 
into fields and woods strewn with salt ; and the instinct 
of mankind has early taught how to add more salt to herb- 
aceous than to animal food. Liebig has tried to explain 
this tact by the chemical relation of chloride of Bodiura 
to the sugar info which starch has been transformed by 
the etfect of saliva and pancreatic juice. But it appears 



INPANT DIET. 



that G. Bnnge {Zeiischrift _fur Bioloyie, \%1Z) cornea 
nearer to a Batisfactoi-y cliemieo-pliyaiological explana- 
tion. We find that the craving for salt grows in propor- 
tion to the amount of potassa salts contained in the foo( 
lu the food of Iierbi\'ores there is twice or even fc 
times as much potassa as in that of carnivores ; potatot 
with their large amount of potassiuni, combined with 
chlorine with phosphoric and citric (pomic) acids, necessi- 
tate the addition of large quantities of chloride of sod inin. 
In the food of carnivores, however, who eat whole ani- 
mals, one equivalent of potassa is nearly balanced by one 
of soda and one of chlorine. 

Potassa salts and soda salts both exist in the blo( 
the former principuUy in the blood corpuscles, the lal 
entirely in the serum or watery part of the blood. Tbi 
is chloride of potassium in both corpuscles and 
hitfc phosphate of potassa in the corpuscles alone. Now 
if there should ever be in the blood more phosphate of 
potassa than can be taken up by the corpuscles, it will ba 
immediately decomposed by tlie chloride of sodium 
the serum — chloride of potaasinm and phosphate of gi 
are formed, and these are both rapidly eliminated by tho 
kidneys, and pass away in the urine. By this means, 
chloride of sodinm is carried away, and must he replaced 
in other words, vegetable food requires the addition 
great deal of salt. 

The substitution of cow's milk for woman's i 
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neeeasitatee the addition of salt, for a similar reason ; for 
while 1,000 parts of hnman milk contain only O.TO chlo- 
ride of potassinm, 1,000 parts of cow's milk eootain 1.30.* 

In this connection, while speaking of different artifi- 
cial modes of feeding infants, I ought to allude to Lie- 
big's artificial milk for babies, which deeervedlj has at- 
tracted the attention of the world. 

According to Dr. Letheby {Chein. JVewa, Jan., 18G9), 
the food which Liebig recommends for infants is a prep- 
aration of malt, with wheaten flonr and milk, to which a 
little bicarbonate of potassa has been added. The prep- 
aration is made by mixing one omice of wheaten flour 
with ten onuces of milk, and boiling for three or four 
minutes ; then removing it from the fire and allowing it 
to cool to about 90°. One ounce of malt-powder pre- 
viously mixed with fifteen grains of bicarbonate of po- 
tassa, and two ounces of water are then stirred into it, 
and the vessel, being corked, is allowed to stand for an 
hour and a half, at a temperature of from 100° to 150°. 
It is then put once more upon the fire, and gently boiled 
for a few minutes. Lastly, it is carefully strained to re- 
move any particles of Iiusk, and then it is tit for the 



* Wiien food containing an eiceaa of salt ia used, it is uBcessary 
to reversia tlie above p^□l^eE^, sad add HubutaDt^ea wliicL contain po. 
tsBBB. Scurvy among sailors lias been tni,c<id lo tlto use of ealt meat, 
%Dd cured bj tUe addition of potutQea and otiier vegetalilea contain- 
ing lurge amounta of [lotu^sa, and wliicli carry off tbe excess of EUlt 
Id the wnj- deacribud in tlie ttst. (Garrod.) 



li*s food. The compostioa of the food, according i 
ing, is as follows: 



lOoDDcesc^milk 0.40 

1 *' " wheat floar, 0.14 
1 " " malt flour. . 0.07 



0.58 



0.61 2.33 

The relation of the plastic to the carbonaceous mati 
being ss 1 : 3.8, which is the right proportion for tl 
food of children. 

The effect of the malt-floor is to transfonn the starch 
into glncoee, or grape sngar, the oulv form of sngar as- 
eimilable to the tissues, and thus the mixture gets thii 
and sweeter as it stands ; and the bicarbonate of poti 
is added to facilitate the change and to neutralize 
acid constitnents of the floor and malt. 

It looks as if the results of this food mnst be 
formly good, and still the disappointments in regard 
its effects have been as many as its recommendations 
liave been enlogistie. I have employed it myself, with 
varying results. I believe that the attention required in 
preparing the food is the source of failures in mostcaBce. 
Common sense is not at all a prerogative of every mother 
and nurse: and it appears that the requirements 
down in Liebig's plan demand too great a comp1icati< 
of cerebral functions ou the part of cooks. TLe attempt 
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at Bliorteniog tliiB eoolting process, by preparing for the 
market some Bimilar articles requiring less attention and 
time, are to be ranked aiiiougst the patent merchandiBe 
of which I 6poke before. It was one of these " prepared 
Liehig's foods " on which I made the experiments Imen- 
tioned. 

One more word npon the dangers to be guarded 
against in the use of eow'a milk. Of these, the principal 
that is alleged is, its adulteration by ainylum, gum ara- 
ble, lime, and other articles. Onr country places, how- 
ever, do not suffer on this account; nor do I believe that 
much of this sort of adulteration takes place in the city. 
As the tests for the accused articles are easy, I have fre- 
quently tested for them, in former years, in different 
parts of the city, but did not find them.* 

Mixture with water is rather a nuisance than a great 
danger. But it must be taken into account before dilut- 
ing the milk, as otherwise this may be uuduly deprived 
of nutritive material. Improper cow's feed is a danger, 
certainly, but still 1 believe that the large number of 

* Bxainitialioii for Btaccb or (ociiuLcea: — -A Hmall quantttj d( 
tinct. iod. jields a. blue color. 

Qam Arabic : — Coagulate milk with acetic add and Glter ; alcliol 
Jmared into the serura ylclda a viscid opaque depoeit. 

Soda ; — EfferveEcence in addliig acetic acid (yinegur). 

Lime : — Add Eulpburic acid and filter ; nitric add added to the 
IteiedBeiniit.jielda a hesv; and insoluble depcwit of BQlpbate ot 
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deatbB attiibtited to ewlll<tuilk before, during, and afti 
the swCl-milk agitation in Ifew York, years ago, 
be EoagLt for eleewbere. 

The desire of parents to procure the milk of cne Bpo-' 
cial cow for tbeir infants, I believe to be based upon a 
mistake. Ah we know to what extent chemical and 
vegetable materials will be eliminated through the milk- 
glands, in all mammals, we must infer that the milk of 
each cow possesses a distinct individuality — accoiding to 
her food, state of digestion, etc. Hence, the child w! 
has become accnstomed to one, will suffer from the 
rupt transition to the milk of another animal — transition, 
nevertheless, whicli is often inevitable. There is much 
less danger in habituating the child to the average milk 
of all the cows of a farm, as, moreover, the milk of a 
special cow may, by accidental changes in the food, un- 
dergo frequent and unexpected changes. I have always 
advised the plan of giving the average milk of a farm, 
and have never been sorry for the results, in all parts of 
the city. Condensed milk, also, is to be recommended 
in the feeding of infants, the addition of loaf-sugar, that 
is made in the manufactories, being rather an advantage 
than otherwise. When it is to be used, it must be di- 
luted according to the degree of condensation, which is 
generally from 4- to 5 to 1. 

The above directions are nearly all based upon the 
changes undergone by the milk in the stomach. Yet, 
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we havG said, a certain portion of even iaf ants' escapes di- 
gestion in the stomach and passes on to the intestincj name- 
ly, all tlie starch that has not become glucose, all the para- 
peptooe or dyspeptone left from caseine, finally, all the 
butter, and a certain proportion even of the soluble salts. 
The digestive apparatus of tho intestine is more com- 
plicated than that of the stomach. Instead of one diges- 
tive fluid, thogastriejuice, there are then the bile, the pan- 
creatic juice, and the inteetioal juice. All the glands of 
the stomach are contained in the thickness of its mucoua 
inenibrane ; but the intestine receives two of its true di- 
gestive fluids from enormons glands lying outside — tho 
liver, furnishiug the bile, aud the pancreas. Again, the 
glands which are imbedded in the intestinal mucoua 
membrane presoTit many more varieties than do those of 
the stomach. In the first place, there are straight tubea 
placed side by side like the peptic glands, and lining the 
entire length of the intestine. These are called the 
glands of Licberkuhn. Then there are glands shaped like 
a bunch of grapes, which are fonnd only in the first part 
of the intestine immediately succeeding the stomach — a 
segment about twelve inches long, and on that account 
called the duodenum. It is into this segment that the 
bile and pancreatic juice are poured. The grape-like 
glands are called the glands of Brunner. Then there are 
little patches called Pcyer's patches, made up of groups 
of small round glands, like little bags: others, similar, are 
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dissemiDated here and there. All theee glands are foi 
in what is called the email intestine, a tnbe immeneely 
long in comparison with the size of the body, and wliieh 
liea coiled np in thecentre of the ahdomen. At the right, 
eide, low down near the hip bone, this tube opens i 
another, much larger in diameter, and with which it coi 
miinicates by means of a valve. This larger tnbe em 
cles the abdomen, and terminates in the rectum 
anus. It is called the large intestine. 

Like the small intestine, the large contains glands 
that furnish a secretion which lubricates the mncoiis 
membrane. But it is unnecessary to describe them par- 
ticularly, for this secretion has nothiug to do with 
digestion : it only serves to facilitate the progress of 
the contents of the intestine, which here become feces, 
destined for secretion. In the large intestine nothing is 
digested, but water is continually absorbed from the 
residue of food, so that the fecal mass assumes continually 
firmer consistence as it deecends the canal. The water 
is taken up by the veins, just as it is in tlie stomach, 
with the water, all substances directly soluble in it. 
this account it is possible to feed a person for a Hi 
while by injections of fluids into the rectnm. But 
gard to this matter, a serious oversight is often com) 
ted. The rectum and the large intestine absorb, 
they do not digest ; that is, they do not transfDrm 
into substances that may be assimilated by the tisei 
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I When BtibEtancea that have been dissolved, but not bo 
I: transformed, have passed into tlie blood, thej do not stay 
Itliere — they are not asaimJlated, but pass out nnehanged 

■ into the urine. If undii^sted but liquid albnmen be 
I thrown into the veins, it appears in the iirino; and so 

with ordinary sugar. But if digested albumen or grape 
I BUgsr be injected, there is no trace of a foreign body in 
I the urine. 

When, therefore, on account of his inability to swal- 
low, or of incessant vomiting, the attempt is made to feed 
a patient by the rectum, it is necessary not only to dissolve 
the articles of food, but to effect in them the apparently 
trifling but really all-important transformations 'that 
ordinarily take place in the stomach. Thus sugar and 
starch must be converted into glucose ; meat or the 
caseine of milk must be changed to peptone, by means 
of an infusion of calves- stomach ; fat, which, as we shall 
show, is digested in the small intestine by means of the 
\ bile, the pancreatic and intestinal juice, must be emulai- 
"" i by the same fluids artiflcially procured. These pre- 
L cautions are hardly ever taken : if they were, nourish- 
I tuent by the rectum would be more often successful — 
1 often, indeed, a means of saving life at a most critical 
I emergency. 

There is one other point of great interest in regard to 
tthe absorption from the rectum, and that is the increased 

■ secretion of pepsiuc that may be determined by such 



injeecioTis. ss hss ilreii j l:«eea described. We have said 
thi; a re-mrkslle eS::i.:y ter this purpose attached to 
a siib(Stfczi>!e c&IIed dertrine, a c;&rbobTdrate into which 
search changes before i* i>e««ne& sugar. 

In manj cases of Toaiiring that depend upon an in- 
sufficient formation of pepsine^ injections of eolotions of 
dextrine will enable the stomach to resume its fauctions. 
This remedy, recommended br Schif^ has not, that I 
know, been applied to the treatment of gastric indiges- 
tion in babies, bat it would be most rational to do so. 

The apparatus for absorption in the small intestine is 
more complicated than in any other part of the aliment- 
ary canal. The glands of which we have spoken do 
not open upon a con^paratively smooth surface * as in 
the stomach, but underneath and between an innumera- 
ble multitude of comical projections from the mucous 
membraae, called villosities. We have already compared 
these to the rootlets of a plant, which reach down into 
the soil to absorb the nourishment. Their number is 
prodigious. 

Each little cone consists of a network of blood-ves- 
sels held together by fine fibres entirely covered with a 
layer of prismatic cells, and traversed by a central canal. 
Under the microscope the villus looks like the finger of 
a glove. The fluids contained in the cavity of the intes- 

* Leaving out of Bight, for the moment, the folds of the macons 
membrane. 
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i^ine that have been snffieiently prepared for absorption, 

V^es through the cells, and thence iuto the blood-vessels 

Wpr into the central eaual. Into the first pass materials 

flibat are or have beea rendered soluble in water, and 

(phich can traverse the walls of the blood-vesaels by en- 

Into the central canal passes the insoluble 

W&t, that, by intimate, mixture with the three digestive 

aids of the intestine, and especially with tho bile and 

pancreatic juice, Las been made into an emulsion. In 

this state the particles of the fat are very finely divided 

and suspended in fluids in which it could not dissolve, 

Ljnst as oil is suspended by mucilage or the yolk of an 

This white fatty emulsion is called chyle, and its 

' infiuitesimally flue particles force their way through the 

walls of the cells (the epithelium) covering the villosity, 

and so into the central canal called on that account the 

Lehyiiferous or lacteal vessel. 

Another part of the fat, instead of being emulsified, is 
' saponified. All fats are composed of two substances — 
glycerine, with which every one to-day is familiar, and 
one or more acids, called fatty acids. When oil is mixed 
vith an alkali, as soda or potassa, it is decomposed. The 
i combines with the acid to form a salt which is sol- 
uble and easily absorbed, and the glycerine forma com- 
munds with phosphoric acid. 

All the fluids of the intestine are alkaline, as those of 
|the stomach are acid. In this way everything which has 
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escaped digegdon in the &tomAcli is immediately brought 
into contact with linids €i exactly oppoidte chemical 
Inactions. The bile c^^atains abondance of goda and 
po:aisa« and the ponereatie joiee ako. When there are 
not enough phoifrphatefr in the food, the pancreatic juice 
acts imperteetly on the fats, and thus when the milk 
is poor in these important salts the butter is imperfectly 
dige&ted. 

When there is enough alkali to decompose the &t8, 
but not enough to combine with the &tty acids thus 
set finee, these remain in excess in the intestines. They 
turn the yellow coloring matter of the bile green, and, 
as has already been said, the passages with which the 
bUe 15 mixed become green, and thus offer the first indi- 
cation of deranged digestion. But if the acids become 
more abundant, they may succeed in neutralizing the 
alkalinity of the three great digestive fluids^ the bile, 
pancreatic juice, and intestinal secretion. As a first 
result, fat can no longer be emulsified nor absorbed, 
and decomposing in the intestine, generates new acids. 
Further, the presence of the bile seems to be especially 
necessary to prevent the putrefiu!tion of the food. When 
there is an excess of acid, less bile is poured out, perhaps 
because less fat is absorbed from which the bile may be 
made. In its absence, part of the food does putrefy, gen- 
erating gases that painfully distend the bowels, causing 
** wind colic.'' 



H Anything that deranges tUe diemical eomposition of 
H'tiiQ inteBtinal fluids is liable to produce a similar eflect ; 
B-fcr in the intestine, whatever food is not digested tends 
to putrefy aiid generate gases. 

This generation of acids and gases in the intestine is 
much more frequent in babies than in adults. Colic and 
^■(Siarrhcea are as commou accidents during the process 
Kof intestinal digestion as is vomiting while the food 
remains iu the stomach. This shows that the intes- 
tine, like the stomach, differs notably from that of the 
adult. The following are the principal points of dif- 
ference : 

1st. The macoQB membrane of the bowel in children 
secretes an abundant mnens, which ia liable to ferment 
and form acids that neutralize the alkalinity of the diges- 
tivG fluids, interrupt the digestion, and thus permit the 
i itself to decompose into acida. These have therefore 
s double origin. 

2d. The food of young babies, milk and farinaceous 
gobstancee, decomposes with especial facility, and the 
products of decomposition are all acid. The starch that 
has escaped complete digestion by the saliva, and which 
is not entirely transformed by the pancreatic juice, givea 
rise to lactic acid. Butter, in the least excess, will de- 
iompose into butyric, acetic, caproic, and other adds. 
) that has staid long enough in the stomach to 
e changed to dyspeptone (see p, 00) is with difiiculty 
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ftttadced b; tiie intestinal ^olds, &nd haviog irritated tj 
Btomach, decompocee iu the intestine. 

3d. It is probable that ail the glands whieli snpply 
the intestine are yet incompletely developed in yonng 
liabies, so tliat their eecretione are Ic&e well adapted for 
digestion than in adults. We have already siwfcen of the 
espcrimenta which show that the pancreas acquires its 
power of digesting starch even later than the salivary 
glands. The liver, relatively larger before birth than 
at any time afterwards, is very lai^ in yonng babies. 
But the liver has many other functions besides that of 
the secretion of bile. It manufactures grape sngar, that 
passes into the blood, and in the foetus is fonnd in all 
yonng and rapidly growing tissues, just as fat is in after 
life. At this time, moreover, if not always, it is con- 
cerned in the fonnaiion of red blood corpuscles. While 
these two functions, and possibly others as well, are so 
active, it is not improbable that the third, with which 
the adnlt liver is most popularly identified, should be 
imperfectly performed, and that the bile should be a less 
perfect digestive flnid. The bile is partly composed of 
waste elements, destined to be tlirown out of the body, 
and there ia comparatively less waste in the body of a 
rapidly growing cbiM than in an adult who has ceased 
to grow. There is therefore less to make bile of. But 
in the absence of bile, the contents of the intestine 
are liable to decompose and generate gases. Of ! 
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small glauds imbed<Ied in the walls of the iDteBtinc, 
8ome are well developed at birth, but others not till long 
lifter. The groups called Pejer's patches are very imper- 
fect — eo much eo that they are uot liable to disease ; and 
typhoid fever, in which they are invariably iuflamed, is 
extremely rare in young children. 

4th. The digestive apparatus of babies is much less 
under tlie control of the brain and spinal coi-d than is 
that of adults. In exactly what this control consists, 
would be difficult, in our present state of knowledge, to 
define, and still less explain within the compass of this 
eBsay. But this much !s certain: when anything has 
■weakened the central nervous system, that is, the brain 
and spinal cord, acids and gases are very apt to form in 
the intestine. Thus in adnlts, after great bodily fittiguo 
or niental exhaustion, arrest of digestion, cramps, disten- 
sion of the abdomen by wind, are common occurrences, 
especially in women, and above all in hysterical women, 
in whom the brain, and spinal cord are incapable of much 
Uidurance. We must infer that under these eircum- 
biincefl there has been an insufficient secretion of diges- 
tive fluids, so that the food has been left to itself, to un- 
flergo spontaneous decomposition or add fermentation, 
[h babies, the brain and spinal cord are incompletely de- 
reloped, and their control over the intestine is therefore 
iermanently as weak as it occasionally becomes in adults. 
When the nervous system is further weakened by the 



Leat of summer, the teadeocv to acid formentationB in 
tlie mtestinc is inneased, and tliis is one rcasdn vriiy 
diarrbcea is eo frequent s disease of children in Buramer. 

The eame wesknese of the nerrons svstem maj be- 
come a canse of dianhoea in another way, namely, by 
an increased rapidity in the movementg of the bowels. 
There are certain nerves that run from the spinal cord to 
the intestine, whose action, when powerfal, tends to mod- 
crate these movements, bnt if it be weakened, tbe bowel 
contracts irregularly and precipitately, and propels its 
contents so rapidly tbat the food does not have time to 
digesL The surface of the bowel is irritated by tbe un- 
digested lumps tbat pass over it, and poors out watery 
secretions; the passages become frequent, and contain at 
once the undigested food, abundant liquid, and slimy 
mncuB. Thus diarrhosa, that may result from so many 
other conditions, may be set up merely by the exhaustion 
of the nervous system that results from heat. 

As the disorders of the stomach in babies may he ap- 
proxhnatively estimated by the nature of the vomiting 
which is their first symptom, so the various derangementd 
in the intestinal digestion may be classed according to 
the nature of the stools. We will recapitulate in a few 
words what has been said on this subject. When the 
passages are gnjen, there is an excess of acid in the intes- 
tine, that has changed the yellow coloring matter of the 
bile. This excess of acid always comes from a fernientl 
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tion of some part of the food that liae escaped digestion — 
starch, giving lactic and acetic acids ; butter, giving buty- 
ric and other fatty acids, and dyepeptone, from the case- 
iue, which finally decomposes into aeid similar to those 
coming from fats. The fermentation may be caused by 
an excess of decomposing mucus. 

All the digestive fluids of the intestine are alkaline, 
TiVlien part of the food becomes acid and neutralizes this 
alkalinity, the digestion of another part is therefore 
arrested. 

These acid passages excoriate the nates, and occasion 
red eruptions. In bad cases the mouth often becomes 
sore. When the acids thus formed pass into the blood, 
they tend to dissolve and carry off the phosphates, and 
thus to interfere with the building up of tissues, and 
especially of bones. 

"When the passages are watery and yellow instead of 
green, they indicate too rapid peristaltic movements of 
the bowels, with excess of secretion. 

These rapid movements altvays imply a weakening 
of the spinal nerve influence distributed to the bowels. 
Wlien-tlie stools are entirely watery, this is often the 
cause of the trouble. When lumps of hard curd are 
found in the passages, the cause of the diarrhcea is gen- 
erally the irritation of the bowel by caseine that has 
escaped digestion in the stomach, and become too indi- 
gestible for the intestine. 
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'Wmter7, eeloriett, and ror freqaent stools indicaw 
a peenlur irritstioD erf tbe bowels that nay 
extiemelj dangeroDB, or alreai]^ indicate tbe banning 
of dioleta infantum. In this diEease, all tbe eecretions 
of the iatestine are arrested, inclading the bile ; the fluids 
of the gtoole are |mar«d ont lh>m the blood- vessels. By 
a diairlK^a of this kind tbe sjetein may be drained as by 
a faemunbage. The treatment of fncb grave disorder 
belongs entirely to the physician- 

The green, watery or tmupy passages may sometimetfl 
he remedied by tbe mother. Cbalb-powder and carbon- ' 
ate of magnesia are remedies much nsed to directly nea- 
tralize the acid ; euhnitrate of bismuth, in rather large 
doses, has a very remarkable powertoarreet theferment- 
ing process that gives rise to acids.* When, instead of 
diarrbtea, there is constipation, and tbe green stools are 
infrequent and accompanied by pain, soda or magnesia 
or bicarbonate of potassa are selected to neutralize the 
acid, for they do not constipate, as tbe clialk and carbon- 
ate of magnesia do. 

Wlienever cow's milk is used for baljios, 1-2 grains 
of bicarbonate of soda or of potas.sa sbonld be .idded to 
each meal. Still better is it to add a teasiwonful of lime- 
water to each pint of milk that is obliged to stand for 

■ Eustace Sniitlt elronglj recommeBds, in addilJon, sronmlici 
whlcil BtiiDuIiLta tho Intpslioe. as the aronolic powder of tlie PliKT- 
macopceiB, coDtammg cinnamon, giugtr, cardamum, and nutmeg. 
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several hours, and which is always liahle to hecouie acid 
while standing. 

In very yotiDg babies, green stools fi'cqnently depend 1 
on an irritation of tho mucous membrane, and abnormal ] 
Becretion of mucus. They may be remedied by injco- 
tions of mucilaginous decoctions, which socitlie this irritar ' 
tion, as decoction of marsh -mallow, slippery ejm, starch, J 
or gum arabie. 

The lumpy stools must be treated by methods calcu- 
lated to dilute the caseine and render it more digestible 
by the gastric juice. T!ie dilution of the milk in the 
way already described is always necessary in these cases. 
Afterwards, means for increasing tho amount of pepsine 
in thestomaeh may be employed, Pepsine may be given ' 
with miik, or the method of Schiif adopted, of injections 
into the reetorn of dextrine, that, beingabsorbed, will fur- 
nish material for the secretion of pepsine. 

The watery stools, withqjit lumps, often depending 
upon a depressed condition of the nervous system, requi 
tonic treatment. Cold bathing and change of air are tho I 
most important domestic remedies for this purpose. In j 
very hot weather, a few drops of brandy should be given» I 
8B will be described further on. When a gastro-ir teu -I 
tinal catarrh has been set up, that is, when the mucoual 
membrane of the bowel has been irritated so as to poor 1 
out abundant mucus or "slime," medical advice ranst ] 
always be sought. In these cases tho child iii'ist be dor J 
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privcd of iill food for three, six, or ten hours, and aftetvfl 
wards the quantity of milk mii6t be reduced for several I 



In all cases of infantile diarrhoja, warm ponltiew J 
should be applied to the abdomen. 

How are babies to be fed, from a spoon, cup, or mire- 1 
ing bottle.! Tlie only physiological raetliod consists in 
employing the latter. Neither spoon nor cup preventa 
food of too hard a consistency from entering a baby's 
stomach. The fine preparation of the infant's food ift ( 
equivalent to an adult's careful mastication. The great- I 
est mistake on the part of mothers and nurses is that J 
thick food is more nutritious ; the truth is, that the untri- J 
tive power of food gi'ows, ceteris jmribus, with its dila- J 
tion. Besides, the main requirement for a normalfl 
digestion is a gradual introduction of food into 1 
digestive organs. Gastric disorders are, at every ag« 
the legitimate result of hasty deglutition. The secretion I 
of gastric juice taking place gradually, ongkt to find iaeM 
its function but a corresponding amount of food. More 
over, the act of sucking itself is indispensable for a suffi-J 
cient secretion of the digestive fluids. The di 
duct is an anatomical and physiological contiguity froiil 
lip to rectum. The sucking movement excites the flov^ 
of such saliva as is formed in the salivary glands, anffl 
also stimulates the rest of the digestive glands. Thus a 
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healthj digestion rec[iiires that food should pass the 
anterior portion of the digestive tract bIowIj, and that, 
for uniyerBal use, the nursing bottle should not be di&- 
penaed with before a sufficient number of teeth enable 
an infant to masticate. The importance of this physio- 
logical fact has been well appreciated, although Boraetimea I 
exaggerated. Thus, Thomas Ballard, a dozen years ago, 
tried to attribute almost all the diseases of young infanta, 
and even some of their mothers, to " fruitless sucking " ■ 
on empty breasts, fingers, etc. If it was hia intention 
to impress upon the minds of his readers the close physi- 
ological connection of all the parts of the digestive tract | 
with each other, we can well afford to overlook the 
extravagant coucluaions of many of hia statementa. 

To what extent do these general rules of infant diet i 
require modification duiing the heats of summer ? 

It is well known that summer is the period of the 
largest infant mortality ; also that this is principally due 
to affections of the digestive organs; finally, that the 
prevalence and severity of such affections is, other thii 
being equal, in proportion to the degree of heat. Children i 
are not often killed directly by heat, as are adults — they 
are not sufficiently exposed to the sun to succumb to tlie 
effects of insolation. They do not die merely because ' 
they are hot, for they do not get hot enough to die from 
rise of temperature alone ; but they die when the heat ' 
has weakened the digestion, reduced nervous force, a 
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thus paved the way for gastro-intestinal catarrh and J 
cholera infantum. How does heat do this? The tem- 
peratures to whieh the children we are eonsideriDg are 1 
exposed, range fi-oni 90° to 102° at the hottest. Now, I 
even should the temperature of the body reach this lat- 1 
tor point, the rise would be instifficient to cause the J 
coagulations of myoaine (Kuhne), the paralysis of the I 
cardiac fibre (Obemier), the expansion of the gas of the I 
blood (Eulenburg and Vohl), that have been affirmed or I 
observed in cases of sunstroke. Still less need we ex- ; 
pect the multiple fatty degenerations known to be the I 
invariable conseq^uence of a long-continued excess in the J 
production of animal lieat. But in the majority of cases 1 
in question, the temperature of the body does not rise in 1 
proportion to the external heat. The variations are much I 
more delicate than in cases of smistroke or fever, and i 
accoinpanied, not by stmctural lesions, but by tlie fune- 1 
tional alterations of nutrition that necessarily precede ] 
such lesions. These latter serve, like the magnified dia- J 
grams on a lecture screen, to indicate the nature of J 
changes whose real proportions are too subtle to beif 
appreciated except by inference. 

In relation to the effect of an external rise of tempera- 1 
ture upon the lining of the body, throe points may ba] 
considered established ; 

1st. The external temperature primarily affects cutane- ] 
ous sensitive nerves. 
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2d. The internal temperature of the hody ia n 
bj the reflex action of certain parts of the nervous ays? I 
tem, to which the cutaneous inipression has been trana- 1 
mitted. 

3d. The variations of internal temperature are accom- I 
panied by, if they are not dependent on, modificationa 1 
of the nntritiye proceBses. These latter are raeaBnrable J 
by difEerences in the consumption of oxygen, and elim- | 
ination of carbonic acid gas. 

The excitation of the cutaneous nerycs is in proper- 1 
tion to the difference between the temperature of the I 
animal body and that of the surrounding medium. 
"When an animal is plunged into a bath of cold water, 
or cold air, there ia at first a refrigeration of the surface 
which comrauuicates a portion of its heat to the medium. 
In a very short time, however, there is a lise of the ia- , 
temal temperature, as measured by a thermometer placed 
in (Liehermeifiter) the axilla or rectum. This rise com- 
pensates for the loss of heat by radiation, and thus serveB ■ 
to maintain the so-called constancy of temperature of 
warm-blooded animals, — constancy, however, which has J 
been shown to include yariationa of two or three degrees j 
(Richardson). At the same time, with that rise of tem- 1 
perature, there is an increased metamorpliosis of tissue^ 1 
indicated by an increased consumption of oxygen, and I 
increaeed elimination of carbonic acid gas. Aa the phy- I 
sical and chemical action of cold gives no explanation o 
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tlie rise of temperature determined by it, we 
ascribe the increase of ■ heat to thia very increase of 
molecular metainoii>hosis, and that, again, to the reflei 
Btimulation of eome part of the nervous system. The 
direct effect of cold ia to depress nutritious activity, that, 
is, whenever the temperature of the blood is lowered. 
The same mechanism that prevents this temperature 
from following the variations of the external medium, 
securea a result precisely the reverse of that which would 
he the direct effect of cold, namely, increased activity 
nutrition (Koehrig and Guntz), Precisely the revei 
effects are produced by a warm internal medium. When 
a guinea-pig was kept in a bath whose temperature 
gradually fell from from 42-9 to 40.8 (ceutig.), there wan 
a marked diminution in the consumption of oxygen anrtj 
in the elimination of carbonic acid. At the same time^j 
the internal temperatui-e rose. During ftatal life, wherej 
there is no difference between the temperature of tha-j 
surface of the body and of the surroimding medium, 
defitnictive metamorphosis of tissue is very shght, bi 
the temperature is maintained by the influence of thi 
medium ; also by the predominance of the chemical 
action of combination over that of decomposition, 
" Heat is evolved when substances combine ; it becomes 
latent when substances decompose." But at the veiy 
moment that the child by birth is transferred to a medi<' 
um of varying temperature, it is also provided with 
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mechanism which constantly compensates for loss of heat' 
from the surface by increased production of heat at the 
interior of the body. The same cold air that coole the 
ekm excites the sensitive nerves, and this excitement, in 
one way or another, determines, as we have seen, in- 
creased metamorphosis of tissue and rise of internal 
temperature, the latter phenomenon being partly at least i 
dependent upon tlie former. 

The same modifications, that are determined precisely 
by experiments with the cold or warm hath, take place 
spontaneously in summer or winter. Tlie body loses 
weight from October to April, and gains from May to 
August. In March the loss ia equal to 0.95 ; in August, 
the increase is equal to 0.70 (Richardson).* This showfl 
that the metamorphosis of tissues is rapid in cold weather, 
when the cutaneous nerves are stimulated by a marked 
difference between the temperature of the skin and that 
of the atmosphere ; while in warm weather, when the 
difference between the body and its medium is greatly 
diminished, those same nerves remain unexcited, andfj 
the metamorphosis of tissue is slackened. 

When tlie waste of tissue is diminished, the ne- 
cessity for new supply is diminished— pay* passu— ^ 
the appetite is less, and the vigor of all the processea 
of nutrition suffers. It is on this account that the 

*Tliuae effects in the human hoing are luodiGcd, however, by Um J 
InvreiLGiMl quantity at food tuktu in cold weather. 
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digestive organs are paitieularly Kaljle to derange- 
ment in hot weather, or in a more tropical cHniata 
than that to which the individual was horn, and 
to which his nervoaa sjsteni is naturally adjuBted. 
When the heat hecomes excessive, the cntaneoua 
neiTes do not merely suffer from loss of theic 
appropriate stimuli, — they ai-e exhausted. The pro- 
perties of sensitive nerves are very rapidly exhausted 
by heat, as may be shown by experiment. Excessive 
heat will determine anaesthesia, as complete as that 
induced by chloroform, and the movements of the 
heart are arrested in tetanus. The spontaneous eleva- 
tion of atmospheric temperature never, of course, is 
sufficient for such extreme eflects; but a degree of 
exhaustion of the nerves far below the point of ames- 
tliesia, or of enfeeblement of cardiac contractions, far 
removed from their complete arrest, is still sufficient to 
greatly interfere with the nutritive processes dependent ■] 
on tiie integrity of nerves and heart. 

That the action of heat and cold upon the body ia 
effected by means of the sensitive nerves, is shown by 
the analogy between irritation of heat and cold, and thai 
determined by other irritations of moderate intensity. 
A sea-water bath increases the oxydation processes more 
than a hath of fresh water. But very violent irritations 
of sensitive nerves, as by traumatisms or direct applica- 
tion of electricity (Heidenhain), cause a fall of internal. 
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temperatnrc, and the same thing happens after section j 
of the spinal cord, or certain lesions of the medulla I 
(Tscheschin). This same section is however followed I 
by an elevation of cutaneous temperature, from paralysiB \ 
of the vaso-motor nerves (Brown Seriuard). The internal 
and external temperature of tlie body does not,' therefore, 
always correspond ; on the contrary, fever has even been j 
defined by certain authors to essentially consist in the I 
withdrawal of heat, from the interior, to be distributed 1 
at the periphery. This can only be considered an im- I 
perfect statement of the fact, that in fever the ehuiiua- I 
tion of heat from the surface is diminished, as it is when J 
the body ia surrounded by an atmosphere approaching I 
its own temperature. Heidenhain has found that imta- J 
tion of the sciatic nerve produces a greater fall of j 
-temperatiu-e, when the animal is plunged into a cold \ 
bath at the time of the experiment. If fever has been 
previously induced by the injection of pas, no fall of 
temperature can be obtained by irritation of the sciatic, 
luilees the animal be in the bath. The author infers ' 
that, in health, irritation of the sensitive nerves acts by 
f[uickening the circulation on the periphery (stimulating J 
the peristaltic contraction of the small blood-vessels), so ] 
that more blood is brought to the surface to be cooled, i 
In fever, where the blood-vessels of the periphery are | 
passively dilated, the blood stagnates instead of circulat* I 
ing, and the heat evolved by destructive metamorphosis 1 
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of tissue is SO great as to annul the effect of radiation, ' 
Hence, when the hlood is made to circulate more rapidly 
by irritation of the sciatic, the peripheric parts of the 
body are so hot that no refi-igeration is produced, unless 
it be brought in contact with the cool medium of the i 
bath. We think that, in this case, the direct stimulation I 
of the vaso-motor nerves of the skin act in concurrence ] 
with the reflex central irritations to accelerate the cir- 
culation of the surface, and thus favor the cooling of J 
the mass of the blood. Also, that the fall of internal 1 
temperature observed after excessive irritations of sen- I 
sitive nerves in healthy animals, and which contrasts so I 
remarkably with the rise of temperature determined by 1 
their moderate stimulation, depends, not only on varia- I 
tions of the peripheric circulation, but much more upon, j 
the direct influence exercised on the nutritive oxydatioa I 
processes by the central nervous organs. A constant i 
influx of nerve force is as essential to these chemical 
changes, as is the constant influx of electricity to the j 
chemical changes occurring in certain fluids that may J 
have been just created by the passage of a current. If J 
the action, in these respects, of these organs (spinal cord, I 
medulla, or base of bniin) be temporarily abolished byj 
a shock to the periphery, the heat-makjtig processes aroa 
necessarily interrupted. If thi^ violent irritation abol'* J 
ishee action, the absence of normal irritation or stimulual 
to the sensitive nerves of the surface, when the tem-1 
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perature of the medium too nearlj' approaches its own, 
should be followed by paresis of this same apparatus; 
and, as we have seen, experiment proves a Elacbening 
of nutrition; although, from diminished radiation, 
there is a ehght rise of temperature during exposure -J 
to warm air or warm water, ' 

The muficles constitute one of the principal foci for 
the production of animal heat; and it is very remark- 
able that paralysis of the motor nerves, resulting cither 
from lesions of the motor centres in the cord, or from 
injections of woorara, so notably reduce the tempera- 
ture. In the first case, the reduction is local, confined 
to the limb to whicli the nei-ves affected are distributed ; 
in the second, it is general, and may extend four or five 
degrees (Riegel.) If the first impression for the modi- 
fication of temperature ia made on the sensitive nerves, 
the final effect is only obtained when the impression 
has been transmitted by the motor nerve. Now we 
know that with paralysis of motor neiTos is associated 
paralysis of aecretiilg glands, which, almost equally wiUii' 
muscles, are under their influence. We are, therefore^ 
perhaps, justified in eupposing that the degree of par- 
esis of the nerves that follows elevation of external 
temperature, diminishes the powers of digestion, not 
only by elacbening nutrition, but by directly lowerinj 
the secreting powers of digestive glands in the stomadj'; 
and intestine. 
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From these considerations we may understand at least 
Borae of the reasons why all digestion is more difficult 
in summer than in winter, and more so in infants than 
in adults, from the extreme ausceptibility of their 
nervous system, and their comparatively small capacity 1 
for regiilating tho heat-making processes independent 
of the surrounding medimn. Hence the following rules ] 
are of more importance for them : — 

Cool the surface by hathing and washing frequently 1 
in the course of a hot day. A hath, however, when 
to be repeated several times a day, must not be of long 
duration. Let the infant have a drink of plain water 
now and then, to make up for part of its loss through 
perspiration ; hut no extra food, which will be digested 
but slowly, and in smaller quantities. At all events, i 
see that the practice of putting infants to the breast, ] 
when they are scorched by heat and perspiration, is 1 
done away with. Breast-milk is their food as well as 
beverage under nonnal circumstances. But in the heat ! 
of the summer, while less food is digested and required, 
more water is wanted. Yon might try to quench your 
own tliirst by a hearty meal just as well as satisfy witli 
milk the thirst of infants crying for water. With this 
water ought to bo mixed, when the season is very hot, ft 
drachm or two, according to age, and divided into small ] 
doses, of brandy or wliiakey, in the course of twenty- 
four hours. 
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■ Tliore may arise objections to the latter plan ; and 
nearly all the criticisma of tlie first edition of this essay ' 
have been directed against tliis recommendation. It is 
gaid that alcohol is an abnormal and unnatural food for 
babies. But we do not recommend It as food, but as 
medicine, to be given with the same precautions as any 
other strong medicine. While respecting the eonvioi- 
tions and appreciating the right to be mistaken of every- 
body, we claim ^lie administration of alcohol as good 
practice. In very hot weather the system is no longer 
normal, a certain degree of debility, of insufiiciencj'j is 
perceptible in every function. Therein lies the indico*^ 
Uon for administering a stimulant, partly for its curative, 
partly for its preservative, effect. Acting on this princi- 
ple, yoii would administer quinine to a person exposed to 
malaria, who has not yet been taken with an attack 
of chills and fever, but is pale, easily fatigued, and. 
lias a slightly swelled spleen. 

After all this, Mr. President, if I were called upon 
to write out a few brief and intelligible rules on the 
feedmg of infants in general, and in special behalf of 
our tenement population, I should think that a few 
words will be read and remembered better than a ^ongl 
essay ; and, although not every indication can be ful- 
filled, not every taste suited, I hope these few brief 
rules may do good to the public at large, as they do 
in my own practice. They would read as follows 
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Overfoeding does more lianu than anything elee.1 
Nurse a hahy of a month or two every two or threel 
hours 

Nurse a baby of six months and over, five times in J 
twunty-four hours, and no more. 

When a baby gets tliirety in the meantime, givtfj 
it a drink of water or barley-water. No a-agar. 
Iiot weather — bnt in the hottest days only — mix a feVI 
drops of whiskey with either water or food, the whiekeyB 
not to exceed a teaspoonful in twenty-four hours. 

n. ABOTjT FEEDING BABIES. 

Eoil a teaspoonful of powdered barley, (grind it ini 



ider,) and a gill of water, with a little sal^J 
for fifteen minutes, strain it, and mix it with half aaJ 
much boiled milk and a limip of white sugar. Give ^ 
it lukewarm, throDgh a nursing-bottle. 

Keep bottle and mouthpiece in a bowl of water] 
when not i 

Babies of five or six months: half barley-water s 
half-boiled milk, with salt and white sugar. 

Older babies, more milk in proportion. 

When babies are very costive, nse oatmeal instead i 
of barley. Cook and strain. 

WHien your breast-milk is half enough, change off I 
Wlwetn brejist-milk and food. 
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In hot summer weather, try the food with a small 
strip of bhie litmus paper. If the blue paper turns 
red, either make a fresh mess, or add a small pinch 
of baking-soda to the food. 

Infants of six months may have beef tea or beef 
soup once a day, by itself, or mixed with the other 
food. 

Babies of ten or twelve months may have a crust 
of bread, and a piece of rare beef to suck. 

No cliild under two years ought to eat at your table. 
Give no candies ; in fact, nothing that is not contained 
in these rules, without a doctor's order. 

in. ABOUT SUMMER COMPLAINT. 

It comes from overfeeding, and hot and foul air; 
never from teething. Keep doors and windows open. 
Wash your children with cold water at least twice a 
day, and oftener in the very hot season. 

When babies vomit and purge, give nothing to eat 
or drink for four or six hours, but all the fresh air 
you can. After that time, you give a few drops of 
whiskey in a teaspoonful of ice-water every ten min- 
utes, but not more until the doctor comes. 

When there is vomiting and purging, give no milk. 

Give no laudanum, no paregoric, no soothing syrup, 
no teas. 
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A Mode of Prepttrlnff Milk That Closely Imi- 
tates the Proviislons of Nature. 

In a clinical lecture lately delivered at the 
Pennsylvania Hospital npon the artillcial feed- 
ing of infants, Dr. Arthur V. Meigs described a 
food which he has devised and with which, hd^ 
says, he has mot with good success in many cases' 
of defective nutrition. It contains the same 
elements as are found in human milk and in 
more nearly the same proportions than any other 
food lioretoforo recommended. Tliis consists of 
two parts of cream, one of milk, two of lime 
water and three parts of a solution of milk 
sugar of the strength of 17i drachms to the pint 
of water. The milk to bo used should be good 
ordinary cow's milk, and not the very rich milk 
of Jersey or other high-bred stock, and the cream 
in the same way should be such as is usually 
sold in cities, and not too rich, containing about 
16 or 17 per cent, of fat. The quantity of this 
food taken by a new-born infant should be two 
or three fluid ounces every two houi*s, and if it 
thrives it will soon take as much as a gill eveiy 
two hours. 

The best way to prepare and use tliis food is to 
oi-der five or six packages of milk sugar, contain- 
ing 173 drachms each ; the contents of one of 
these to be dissolved in a pint of watur, and each 
time the child is to be fed let there be mixed to- 
gether and then warmed three tablespooufuls of 
the sugar solution, two of lime water, two of 
cream and one of milk. This mak<>s about a gill, 
and as much of it as the child does not take should 
be thrown out and a fresh mixture made for the 
next feeding. The solution of sugar should be 
kept in a cool place and at once thrown away if 
it sours, as occurs if kept more than a day or two 
in warm weather. The dry sugar keci)S indefi- 
nitely and is easily dissolved in warm water. A 
pint bottle should be kept for the purpose of con- 
taining the solution, to serve also tis a measure of 
the quantity of water to be used with each pack- 
age dissolved and also to save further measuring. 
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